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(For National Author& Use Only) 

3PD 001: Photodynamic Therapy with Benzopofphyrin Derivative Monoactd 
4 Ring (BPD-MA) in the Treatment d Malignant Cutaneous Lestons. 

3rs, H. Lui, 0. Wean (Vancouve r, Canada) 
3. FL Andemon (Soston, USA) 
Z L. Hruza (St. Louis, USA) 

Uovember 151991 

March 27,1995 

iuly 10, 1995 C//n&a! Phaea: Phase Ml 

I. To estimate the duration d skin photosensitivity on normal skin to broad 
spsctrum light. 

2. To estimate a maximum tolerated drug and tight dose (h4TD) combination 
for tocal nontumor (peritumorat) skln response and for systemic toxicity d 
vertepomn. 

I. To evaluate patient response as a function d drug and tight doses. 
I. To assess the pham@Minetic profite d verteporfin in humane. 

lItis woe an open-label, uncontrdied, aacertding dose study to evatuate the 
rafety d Verteporfin for Injection and light. 

rwenty-seven to 45 pet&M d either gender with at least one cutaneous 
r&on caused by metastatio malignancy, basal oell carcinoma, squamous 
Al carcinoma, or Kaposi’s earcoma were to be treated. Patlente must have 
beenover18yearsdage. 

Patients reoeived a 45-minute Iv infuaion d vwteporfin (0.15 to 0.5 mg!kg). 
Tre&tment fields (10 oma) oontaining outaneous feilon(a) d at least 0.5 cm 
In linear dimension were expoeeci to 25-l 50 J/ems d S9W nm light, 1.5 to 
B hours after the start d vertqorfin infusion. Patients were followed for 
3-moftths posttreatment. Batdr FM188102 d Vetteporfin for InJeotion was 
used in this study. 

1. Duration d skin photosensitMtyz number d day6 post verteporfin 
infusion when the minimal erythematous dose (MED) d broad 
spectrum light had return& to baseline level. 

1. !3y&mictoxicityprofiledwbporfh~ngtotheNationalCancer 
lnetttute @Cl) commonWcitycritetia. 

2. Photodynamk Therapy (PDT)-induced skin reaotion on normal 
pdumoml skin site (i.e. nonnai skin surrounding the tumors withtn the 
trsatmefidd). 

3. Tumor and patient response. 

0. Pharmaooki&o profile between 0 and 96 hours post ver&qxMn 
irllueion. 
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Duration of skin photosensitivity was evaluated by assessing each patient’s 
MED prior to treatment and then daily after treatment. 

Systemk toxkity of verteporfin was assessed ofinkaify by recording of ail 
adverse events and bkkgkaffy by bkod and urine anaiyses at Days 1,2,3, 
and7 post drug administration, 

PDT-induced skin reactions in the peritumorai area were assessed by 
dinkal examination of the treatment sites at all fofiow-up vieits post PDT 
using the skfn toxkity scaie. 

Tumor response was evaiuated by measuring the changes in tumor size at 
Wdl Of th@ foikw-Up Vi8its. BiOPSy l%lIY@SS WBIB ObtdfWd ffom tumors that 
completely-* 
Pharmacokinetk parameters were assessed from blood samples co%cted 
prior to, during, and up to 96 hours after the start of infusion. 

statistical Methods Skin photosensitivity duration was determined using descriptive statistics. 
The measured photosensitiv&y (l/MED) and time was evaiuated by 
regression analyses to 888888 the rate of photoseneltivny defdine. 

Systemk ssfety and perltumoral PDT-induced skk reaction was analyzed 
using descriptive statistics. 

Tumor response rates were anatyzed in terms of tumor type, verteporfin 
dose, light doses, and time of final assessment by kgistic regressions using 
lesions as the experimental unit. Patient response rate was determined by 
aggwgathg tumor response. 

Compartmental and non compertmentai methode were used to calculate the 
pharmacokketic parameters, based on observed plasma concentrations. 

P&nt Dlrposftton and 
-WPphY 

Protocol Deviatfonr 

Effkacy Results 

Pharmacofdnetk Reeuits 

This study included 35 patients (17 males and 18 females between the 
agesof23and30)receMngatotaiof40 courses of veqorfin and light. 
Thirty-one rsceived arts course of therapy, 3 patients recetved Pcourses 
and 1 patient mceived 3 curses. Treatment intervai between oourses for 
these patients was at least 3 months. Ten of the 33 patients enrolled had 
~Celicarclnoma(Bcc),ghadnevddBccsyndrMeandlhad 
Bowed8 dkease. The remainfng 15 patients had me&static skin tumors. A 
totalaS182nffnors(104primaryand76metastetlc)wete~~~ 
No major dsvhtions ocourred that would fead to exofusion of patients from 
the analysts. 
The overall patient objective response (oompkte + partial) rate was 30% for 
primaryskintumorpatientsand37%formetasWc tumorpatients.The 
overall tumor (leskn) objectb response (camplete + partial) rate was 69% 
for primary tumors and 32% for metastatic tumors. 
Logistic regression anaiysis was performed to evaluate the reiationship 
between complete tumor msponse rate (CRT) and variabks such as tumor 
type,dNgdose,andiigMdoge.Adntgdoseaf~.35mOlkgfollowedbya 
light dose of 250 J/c& were associated with the probability of a CRT rate of 
295% in primary tumors and 230% in metastatk tumors. 
Pharma&inetic data was available from 22 sets of plasma samples, from 
21 patients who received a single ktravenous dose of 0.15, 0.20, 0.25, 
0.375, or 0.50 fngkg of verteporfin. 
At all doses investigated, the maximai plasma concentration is observed at 
the end of the infusion (ranged from 0.66 - t.87 pg!mL for doses between 
0.15 mg and 0.50 m@rg) and Was followed by repld decline (alpha half-life 
ranging from 0.25 to 0.53 hours and beta ha&life of 4.7 to 8.3 hours). The 
extent of exposure, as depkted by tfte Area Under the Curve (AUC), 
increases linearly and proportknafiy as a function of dose. The voiume of 
distribution and total body ciearance show8 no change in the doss range 
studied, The two regioisomers of verteporfin behaved similariy. 
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BlKfy aesum (conrd) 
sefety Ream Safety data is summarized in the table bekw~ 

Treated P8uents 
m36 

Patlentswlthanyadvmeewnt 35 
Patients with assodated Ae 35 
Deathtifromanycause 

S3OdaySpoBtPDT 0 
>3OdayspostPDT 4 

DeathsduetoAE tb 
WithdmwalltotoadVeedverseevent 0 
GtherserkusAE 1 

l PmbablyorpoB!wymla~lo~induQIokcai -fd&advwso 

b -& 
bbelaJtrewJdto8tuey- 

No clinically signifkant systemic adverse events were reported Mos 
frequent treatment-related kcal adverse eventa of the treatment field were 
warmthandbuming~ngllgMapplication(4996end~dpatients 
re8pectlvely), and paln and edema after light treatment (57% and 23% u 
@fmt& reqectively). These events are consistent with th 
phannacotogkal action of PDT. Most of the events were mild to moderate 
completely reversible, and easily controlled by analgesic treatment 

None of the patients in this study experienced a Grade-2 treatment-relater 
systemic toxicity. All drug- and light-dose reglmew were associated with 
Grade 3 and 4 PDT-induced skin reactions except for 2 regimens 
0.15 mf$kg drug + 150 J/c& light and 0.25 mg!kg drug + 50 J/cm? light 
Therefore these drug regimens represent two MTDs by the protccol’a 
deflnitkn. 

Duratlon of Skin 
Photosentltlvlty Results 

Ail ,patients had baseline MED ~215 J/cm* of broad spectrum light. Ai 
verteporfin doses of 0.15 rr@kg and 0.50 mg&g, the mean time for tienu 
to have minimal erythematous reaction when exposed to 215 J/c n$ was 2 
and 5.7 days posttreatment re8pMfvely. 

study concluolons 1. Thetknefor~e~toreknntoMEDvcrlued215J/omZ(whlchla 
equWenttoO.S-1 hourdmlddayexpwreinthesummerinN~ 
Mexko)wastqqmimately6.7dayeattheh@hest&ugdceestudled 
(0,50mglkg).Hence,theechreithrerequiredforapetientinfueedwtth 
O.5Omgk9ofwbporfintoavokfkqMghtsunligMexposureshouldbe 
lewMan6.7days.Dwationdskinphot~itMtyisdoseaependentaa 
Hwacrshorteratlower~(2daysat0.15~augdoae). 

2. Grade-3ancf4PDT-inducedperitwnoralskinrcrediorwwereobsenredh 
msnypatienta.Hawever,ttre- 
cc6metk cukcme. skin reactkn cadd b!z!CTE itiiiwy 
reduhg the drcumfsrentfal pedtumcrdareato3-43-4mm,i8the 
stanhrdmarginusedinsur9kale#cisionof~ 
ckugiWtKlsystemlctopdoHyWaS-~ 

tumcrs.Nomajci 

3. HighcompletetumorandpatlentrespcnseratewasobsenMhseveral 
drug-and!&jht-dc5eccmbinatkns.The- 
sxhieve highest respcnse are 20.35mgkg 2riiZ!J/S 

. 
4. Thepbrma&ineticsofvert~n,afterasingle45-minuteWinfus&n, 

exhibitssimplepharmacownetksthatarehighlypreclctable.with6u 
apparent ehhtkn half-life cf 5-6 hours, verwpotfin is rapidly deatw 
fromtheboctyandshoMnatrewltin accwwlahwiththeintendec 
dose mgimen8 that call for single doses or doses separated by 1 
minimum of 1 week 
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LIST OF ABBREVIATIONS 

AiT 
APDL 
AST 
AUCw4 

AU&i 
AUMC 
Beta 
BCC 
BCNS 
BPD-MA 
BUN 
CL 
cm2 

:Gt 

E; 
ECG 
Erythema 
GGT 
IRB/ERB 
J 
kg 
LDH 
MAT 
ME0 

i2iT 
MT0 

EYN 
NMSC 
NSAID 

2r 
PDT 

PRP 

PRT 
RBC 
see 

2 

T; 
uv 
UVA 
vss 
WBC 
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1. tNTRODUCTiON 

Nonmelanoma skin cancer (NMSC) currently accounts for approximately one-third of all 
cancers, with increased incidence expected as the population ages. Basal cell and squamous 
ceil skin cancers account for more than 900,000 new cases of cancer annually in the US (1) 
and over 2.7 million cases estimated worldwide (2). 

Most NMSCs are basal cell carcinomas @CC), whiti mr mainly on sun-exposed areas 
such as the face, especially the nose, the nasolobial fold and the inner canthus areas. BCC 
can be presented as solitary or multiple lesions. The tumors have a tendency to be locally 
destructive and rarely metastasize. Nevoid BCC syndrome (BCNS) is a familial autosomal- 
dominant disorder caused by a loss of heterozygosity of the 9q chromosome. Skin lesions 
usually develop in large numbers between puberty and age 35. They may become nodular or 
ulcerative and aggressive (2). 

Squamous cell carcinomas (SCC), which represent the remaining 20-25% of NMSC, are fast 
growing and prone to metastasize. Squamous carcinoma in situ (Bowen’s disease) is an 
intraepidermal SCC that may involve any area of the skin, but tends to favor sun-exposed 
areas of the face, neck, and extremities. In one-third of patients, the lesions may be multiple. 
Bowen’s lesions may progress to invasive SCC. The reported incidence rate is about 3 to 
5%(3) 

Cutaneous or subcutaneous cancar can also occur as a consBquenc8 of disease metastatic 
from other sites. The most common carcinomas metastatic to the skin are me&static breast 
carcinoma, metastatic renal carcinoma, metastatic carcinoma of the gastrointestinal tract, and 
metastatic bronchogenic carcinoma. 

Current treatments for these cutaneous skin cancers include surgery, Mob’s micrographic 
surgery, cryosurgety, electrodesWtion and curettage, radiation, and carbon dioxide laser. 
Current therapies achieve response rates ranging from 60 to 96%, with recurrence rates 
within 5 years ranging from approximately 5% to as high as 50%. Rates for both response and 
recurrence vary by therapy, by lesion type, and by anatomic location (4). 

Photodynamic therapy (PDT) is a two-step process consisting of administration of a 
photosensitizer such as verteporfin, followed by light irradiation. The wavelength of light 
normally used for activating verteporfin is 690 nm. At clinkxl doses used for PDT, verteporfin 
itself is not cytotoxic. However, it produces local cytotoxic agents when activated by light in the 
presence of oxygen (5). 

Verteporfin, like many other photosensitizers, tends to accumulate in malignant cells and the 
neovasculature (61, making PDT an effective approach for the treatment of cancerous tissue 
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at sites that oan be illuminated directly with light. PDT with verteporfin and 690 nm light is 
potentially an effective therapy for treating skin cancer. 

This report gives the results of the first human study of verteporfin. The objectives of this 
Phase VII study were to evaluate the systemic toxic&y of verteporfin, to evaluate PDT-induced 
skin reaction in the per&moral area, to estimate the duration of normal skin photosensitii to 
broad spectrum light after vetteporfin infusion, to determine the pharmacokinetic profile of 
verteporfin, and to assess the potential efficacy of PDT (with various combinations of 
verteporfin and 696 nm light) in treating cutaneous lesions. 

Data obtained from this study will be used for designing future protocols in the treatment of 
cutaneous lesions. 

January 22,1999 2 
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2. INVESTIGATORS AND STUDY ADMlNISTRAllVE SlWJCTURE 

Cl/s of Lead hmstlgatots: +ndh D.3 

COUntry 

Canada 

Number of 
lnvestlgator Study Center Patlents Enrolled 

Drs. Harvey Luf/Davtd McLean Vancouver General Hospital 12 
Vancouver, SC 
Canada 

U.S.A Dr. Rox Anderson Wellman Laboratories of Photomedicine 
Massachusetts General Hospital 
Boston, MA 
USA 

19” 

Dr. Luciann Hruza Barnes West County Hospital 
St. Louis, Ml 
USA 

4b 

L 1 patient received two courses of PDT treatment. 
2 patients received two courses of PDT treatment and 1 patient received 3 courses of PDT. 

Initially, the study involved only one center with Dr. Rox Anderson of the Wellman Laboratories 
of Photomedicine, Massachusetts General Hospital, Boston, Massachusetts, as the Principal 
Investigator. Later, the two co-investigators involved in the study, Dr. Harvey Lui and 
Dr. Luciann Hruza, moved and subsequently established two new sites in Vancouver and 
St. Louis respectively. 

The study was monitored by representatives of GILT PhotoTherapeutics Inc. (QLT) and the 
National Medical Research Corporation (NMRC’, a contract research organization). The 
clinical trial supply management was provided by QLT. Patients were assigned to treatment by 
the QLT PhotoTherapeutics Inc. Clinical Research Coordinators (Ingmari Bysse or Kelly 
Smith) according to the Drug and tight Dose Schema. 

The same contract research organization (NMRC), was hired to perform data entry 
procedures for the first 26 patients. QLT PhotoTherapeutics Inc. assumed the responsibility 
for the remaining patients. 

The Study Director was Andrew Strong, PhD (QLT PhotoTherapeutics Inc.) Statistical analysis 
was conducted by Xiang Yao Su, PhD (QLT PhotoTherapeutics Inc.) 

1 National Medical Research Corporation 
25 Main Street 
Hartford, Connecticut USA 00105 
(203)724-0091 
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The laboratory assessments were done at the investigational sites by their accrediied 
laboratories. 

Curriculum vitae of all Lead lnvestigatqrs are provided in Appendix D.3. 
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3. STUDY ETHICAL CONSlDERAltONS 

3.1 lnstitutlonal Review Boards (IRB) 
Lkt of IRB &nwak: mn& 0.41 

The study protocol, all amendments, ,informed consent forms were reviewed by the 
institutional Review Boards at all three sites (Boston, Vancouver, St. Louis). A list of the IRB 
approvals from these sites is provided in Appendix D.4.1. 

3.2 Ethical Conduct of Study 

This study was conducted in accordance with the clinical research guidelines established by 
the Canadian HPB, the Medical Research Council of Canada, the basic principles defined in 
US 21 CFR (Parts 50, 56, and 312) and the principles enunciated in the Declaration of 
Helsinki (Hong Kong, 1989). 

3.3 Patient Information and Consent 

Sample Patient lntbtmed Consent: Appendix 0.4.2 

The Investigator or his/her delegate explained full details of the study protocol and the study 
procedures to potential participants prior to study enrollment. Patients signed an informed 
Consent form US 21 CFR Part 50, and was approved by the Institution’s IRB. A sample 
patient Informed Consent form is provided in Appendix D.4.2. 
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4. STUDY OBJECTIVES 

The objectives of the study were as fotlows: 

1. To estimate the duration of skin photosensitivity on normal skin to broad spectrum 
light. 

2. To estimate a maximum-tolerated drug and light dose combination for @aI nontumor 
(peritumoral) skin response, including local photosensitivity of normal skin, and for 
systemic toxicity of verteporfin. 

Maximum tolerated dose (MTD) was determined by combining systemic and 
PDT-induced skin toxicity. Thus, the objective could be separated into two 
parts, namely: 

. to evaluate the systemic toxicity of verteporfin; and 

. to assess PDT-induced skin reactions in the normal skin, which included 
nom\al skin in the peritumoral area within the treatment field; 

3. To evaluate patient response as a function of drug and light doses; and 

4. To assess the pharmacokinetic profile of verteporfin in humans. 
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5. STUDY DESCRIPnON (METHODS AND HWESl’lGATlONAL PLAN) 

Protocol and Prvtowl Amendments: -rid& D. 1 
Sample Case Rqmt form: ,@endix 0.2 

DNg and l&ht Dose ftbbcation &ki81ines: Appendix 06.1 

5.1 Overall Study Design 

This was an open-label, ascending-dose study with various combinations of verteporfin and 
tight doses. In the Protocol, ascending drug doses of 0.25, 0.50, and 0.70 mgkg and light 
doses of 50,106, and 150 J/cm2 at 6%) nm wavelength were planned. Patients had to have at 
least 1 cutaneous lesion caused by metastatic disease, basal cell carcinoma or squamous cell 
carcinoma. Each patient was to receive a single drug-light dose on all lesions. Patients were 
followed for 3 months. A schematic summary of the Protocol is presented below (Flow 
Chart 1). 

Baseline broad spectrum light 
photosensltMty assessment 

(-1 week) 

I 
v 

Broad spectrum light photosensitivity 
(photoser&tMty of normal skin) 

(daily until photosensitivity returned to baseline) 

i 
Cltnicat assessment of treatment field 

(Days l-7 
Weeks 2-5 

Months 2 and 3) 

FLOW CHART 1. Schematic Summary of Study BPD 001 

Originally, there were only 9 steps in the ascending drug and light dose schedule (i.e., 3 drug 
doses and 3 light doses). Patients were consecutively assigned to these steps according to 
guidelines outlined in the Protocol (Appendix D.6). However, upon reaching Step 4 (0.5 mgkg 
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verteporfin + 50 J/cm* of light), a Grade4 skin reaction in the per&moral area was observed 
in 2 out of 3 patients and drug escalation was terminated. Subsequent patients were given 
lower drug doses. At the end of the study, tweive drug-light combinations involving 6 drug 
doses (0.15, 0.20, 0.25,0.30,0.375, and 0.50 mg&g) and 6 light doses (25,50,75, 100, 125, 
and 150 J/cm*) were used. Time for light applications was between I .5 and 6 hours post the 
start of drug infusion (Amendment 5). The study protocol and amendments are included in 
Appendix 0.1. 

Since this was the first study of verteporfin in humans, emphasis was placed on safety 
assessments such as the systemic toxicity of the drug and the seventy of peritumoral skin 
reactions to PDT. Results of the laboratory tests and adverse event reporting planned allowed 
for an estimation of systemic toxioity. Assessing of the periimoral area after PDT allowed 
estimation of the PDT skin reactions in these presumably normal tissues. 

Verteporfin, like all other photosensitizers, induces skin photosensitivity. Therefore, the 
evaluation of the duration of skin photosensitivity was considered one of the objectives in this 
study. Photosensitivity testing was accomplished using an Oriel broad light spectrum solar 
simulator (UVA/visible). A light dose of 215 J/cm* was used as the maximum light dose. The 
data gathered from this study would provide information regarding the maximum duration of 
normal skin photosensitivity resulting from verteporfin infusion. 

The study design allowed for some analysis of efficacy. Following the response of the lesions 
in the treatment fields by measuring them post PDT would give an idea of the potential 
eff ioacy of verteporfin against skin oancer lesions. 

Serial blood samples were obtained in some patients over the 96 hours post-infusion to allow 
determination of pharmacokinetic parameters after various doses of verteporfin. 

5.2 Study Population 

5.2.1 Number of Patients 

The Protocol estimated that 27 to 45 patients would be enrolled. Three to six patients were to 
be assigned to each of the 9 drug-light doss combinations and ascending doses were to be 
continued until a maximum-tolerated dose was achieved. 

January Z&l999 8 



. ’ Clinical Study Report BPD 001 
Cutaneous Dncolo9y 

CR-9601 3 
Vetteporfin for Injecfbn 

5.2.2 Inclusion Criteria 

The following patients were considered eligible for enrollment: 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

Patients with at least one cutaneous lesion caused by the following: 
- metastatic disease 
- basal cell carcinoma 
- squamous cell carcinoma 
- Kaposi’s sarcoma (Amendment 3, February 1992) 

Basal cell carcinoma could have been de novo or recurrent. Squamous cell carcinoma 
could have been recurrent or considered inappropriate for treatment with standard 
therapy because of the potential for disfigurement. Patients with basal cell nevus 
syndrome were eligible (Amendment 2, September 1991). Patients undergoing 
anti-HIV therapies were eligible (Amendment 3, February 1992). 

Patients who had a greater number of lesions than could be included in the treatment 
fields of 10 cm2 each could have been enrolled if the lesions outside the treatment 
fields were asymptomatic. (However, patients with de novo basal cell carcinoma with 
lesions outside the treatment fields that were symptomatic could have been enrolled, 
since these patients would have surgical excision one week after PDT treatment or at 
the Investigator’s discretion (Amendment 2, September 1991). 

Each lesion must have been at least 0.5 cm in two perpendicular dimensions, and the 
maximum diameter of a lesion must not have exceeded 3.0 cm. The total area of the 
treatment field must have been 40 cm2, including a torus of normal skin with a 
breadth of 1 cm at some point. If the patient had a Morphea-form type, margins of 
normal skin around the lesions must have been at feast 1 cm. 

Patients must have had a Karnofsky Performance Status of at least 70. 

Patients must have had a life expectancy of at least 6 months. 

Patients must have been 18 years of age or older. 

Patients could have been male or female. Female patients had to be post menopausal 
or surgically sterile. 
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9) Patients must have been considered reliable by the Investigator and be able and 
willing to stay in the hospital for treatment and obsenration for approximately 4 days. 
They must also have agreed to return regularly for follow-up over a period of 3 months 
(Amendment 4, July 1992). Amendment 5 (June 1993) allowed inclusion of outpatients 
at the Investigator’s discretion. 

10) Patients must have been capable of giving written evidence of informed consent. 

5.2.3 

1) 

Exclusion Criteria 

Patients with skin lesions that were greater than 1 cm in depth, and where the lesion(s) 
within a treatment field of maximum size 10 cm* was (were) 4.5 cm in two 
perpendicular dimensions. 

2) 

3) 

Patients who had symptomatic lesions outside the treatment fields, with the exception 
of de novo basal cell carcinoma patients, since these patients would have surgical 
excision after verteporfin treatment (Amendment 2, September 199-l ). 

Patients who had porphyria or other porphyrin sensitivity, hypersensitivity to sunlight or 
bright artificial light. 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

Patients who had other serious dermatological conditions or an uncontrolled infection. 

Patients with metastatic malignant melanoma that were melanotic. 

Patients with invasive squamous cell carcinoma (Amendment 3, February 1992). 

Patients with skin types IV, V, and VI. 

Patients with a history of seizure disorders. 

Patients with brain metastasis. 

Patients with neuropathy. 

Patients with serious ophthalmic disease. 

Patients with impaired renal function (serum creatinine >2 mg/L). 

Patients with a history of diiuse liver disease and/or abnormal liier function tests at 
baseline (Amendment 4, July 1992). 
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15) 

16) 

17) 

18) 

5.2.4 

Patients with: WBC c3xtOQ g/L, platelet count clOOxlOs s/t, prothtombin >1.5 times 
the upper limit of normal, or hemoglobin 4 10 g/L. 

Patients with unstable cardiovascular disease (Amendment 3, February 1992). 

Patients who were concurrently being treated with radiotherapy, immunotherapy, 
chemotherapy, hormonal therapy, or had received radiotherapy or chemotherapy 
within the previous 6 weeks, or had received PHOTOFRlN@ within the past 72 weeks. 

Patients receiving glucocorticokl therapy or long term therapy with NSAID’s. 

Patients who had previous squamous cell carcinoma which would, in the opinion of the 
Investigator, be adequately and satisfactorily treated with present standard treatment 
modalities, and for whom photodynamic therapy would not be a reasonable option 
(Amendment 2, September 1991). 

Removal of Patients from Treatments or Assessments 

investigators could remove patients from the study and offered alternative therapy throughout 
the study if there was progression of disease, or if evidence of heaiing of lesions had not 
occurred after 2 weeks. 

5.3 Study Treatments 

53.1 Treatments Administered 

This was the first human study of verteporfin. Doses were selected based on predinical 
pharmacokinetic data and animal safety data (5). Originally, there were only 9 steps in the 
ascending drug- and light-dose schedule (3 drug doses of 0.25, 0.50, and 0.70 mglkg and 
3 light doses of 50,100, and 150 J/cm2). 

Verteporfin for injection was supplied in 25 mg vials. To reconstitute, 12 mL of sterile water 
was added for a total volume of 12.5 mL (i.e., 2 mg/mL) of reconstituted drug. The desired 
drug concentrations were prepared by further diluting the reconstituted drug in 5% 
dextrose-water (D5W). Each patient was to receive drug in a total volume of 100 mL. 
Verteporfin was injected intravenously with an infusion pump at a rate of 1 mUmin for the first 
10 minutes and then the infusion rate was increased to 3 mUmin if vital signs were stable until 
the bag containing verteporfin was emptied (about 35 minutes). The infusion lines were then 
flushed with D5W at a rate of 3 mUmin to give a total infusion time of 45 minutes. 
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Therapeutic nonthermal light treatment was applied to the treatment field(s) with an argon-ion 
pumped-dye laser (APDL) equipped with a QLT direct connect microlens fiber after the 
initiation of verteporfin infusion. Initially, light was to be applied between 3 and 4 hours after 
the start of drug administration. Amendment 5 expanded the light application time to be 
between 1.5 hours and 6 hours. 

53.2 ldentky of Investigational Product 

Verteporfin is a semisynthetic derivative of hematoporphyrin. It has a maximum light 
absorption near 690 nm. One batch of verteporfin (R1186-102) was used in the study. 

Verteporfin was supplied by the study sponsor (QLT PhotoTherapeutics Inc., Vancouver, 
Canada) in clear vials of 25 mg of sterile, lipid-based, freeze-dried powder, and was to be 
protected from light. Once reconstituted, Verteporfin for Injection was stored in the dark under 
refrigeration at 2-8°C and injected within 4 hours as it did not contain any antimkrobial 
preservative. 

5.3.3 Assignment to Treatment 

The QLT PhotoTherapeutics Inc. Clinical Research Coordinator assigned patients to a given 
treatment group according to the Drug and Light Dose Schema provided in Appendix D.7.1. 
Verteporfin doses used ranged from 0.15 to 0.50 mg/kg. tight doses ranging from 25 to 
150 J/cm2 were delivered between 1.5 and 6 hours post the start of verteporfin administration. 

Permission to escalate to the next drug or light dose level was also granted centrally by the 
QLT PhotoTherapeutics Inc. Clinical Research Coordinator. A minimum of 7 days was 
required before escalation to a new level of drug. Treatment at the next drug dose level could 
begin only if peritumoral skin reaction was acceptable, there was no evidence of systemic 
toxicity, and a full review of laboratory data on all patients at the current dose level had been 
performed. Patients at the same dose combination could enter concurrently. 

5.3.4 Assessment of Treatment Compliance 

All drug and light doses were administered under the supervision of study personnel. 
Compliance with the Protocol was monitored by a representative of QLT PhotoTherapeutics 
Inc. during visits to the study centers. All treatment and assessment procedures were 
documented in the Case Report Form (CRP) for each patient. Unique pages of the CRF are 
included in Appendix D.2. 
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53.5 Prior and Concomitant Treatment 

As indicated in the study protocol, patients could receive medications as clinically indicated, 
except for photosensitizing medications such as tetracydines, during the first week of the 
study. Patients undergoing anti-HIV therapies were eligible for concomitant photodynamic 
therapy. However, patients who were concurrently receiving radiotherapy, immunotherapy, 
chemotherapy or hormonal therapy were excluded. Patients who had received radiotherapy or 
chemotherapy within the previous 6 weeks or had received PHOTOFRIW within the past 
12 weeks were also ineligible. 

Amendments to the Protocol (September 1991, February 1992, and July 1992) allowed for 
patients with de novo basal cell carcinoma to receive conventional treatment of their lesions at 
the discretion of the Investigator. After receiving excision, the patients were not followed for 
tumor response or local peritumoral skin reaction. However, they were followed for the 
collection of safety information for at least 3 months following the vertepotfin injection. 

5.4 Study Procedures 

54.1 Pretreatment Procedures (-1 Month to -2 Days) 

Pretreatment procedures induded recording of medical history and demographic information, 
physical examination, ophthalmological examination, and clinical laboratory tests. Biopsy 
sampfes were obtained to confirm patient’s eligibility. Baseline skin photosensitivii was 
determined by exposing nine 1 cm* areas of normal skin on the patient’s back to WI/visible 
liiht from a solar simulator. Study procedures used prior to treatment are presented in 
Table 1. 
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TABLE 1. Summary of Study Procedures (Pretreatment) 

: For confirmation of eligibility 
Laboratory tests included: hematology (red blood cell count, reticulocytes, hemoglobin, hematocrlt, 
white blood cell count, neutrophils, lymphocytes, eosinophils, monccytes, bascphils, bands, and 
platelets), serum chemistry (sodium, potassium, chloride, Co2, glucose, BUN, creatinine, total protein, 
albumin, caidum, phcsphonrs, tctal biliNbin, direct biilrubin, AST @GOT), ALT (SGPT), LDH, alkaline 
phosphatase, uric acid, chclester@, and triglycerides), and urinalysis (appearance, specW gravity, 
pH, glucose, blood, protein, urobilincgen, ketones, and microscopic findings). 

5.4.2 Treatment Day Procedures (Day 0) 

On the day of treatment, verteporfin was injected intravenously as described in Section 5.3.1. 
Light from an APDL was applied to the treatment sites after the end of drug infusiion. Vital signs 
were monitored prior to, during, and after drug infusion. Blood samples (7 to IO mL of blood) 
were drawn into pota&um oxelatekodium fluoride tubes for the pharmacokinetic study. Urine 
samples were to be collected at 0 hour, 12 hours, and 24 hours post drug infusion. 

July 28,1999 
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5.4.3 Posttreatment Procedures (Days 1 to 90) 

Posttreatment procedures included monitoring of adverse events, evaluating skin 
photosensitivfty to broad spectrum light and blood sampling for pharmacokinetic analysis. 
Adverse event definitions and procedures for evaluating photosensitivity of normal skin are 
provided in Section 5.5.4.1 and Appendix D.6.3 respectively. 

Clinical assessment of treatment fields was performed to determine PDT-induced normal skin 
reactions, tumor response, and patient response. Photographs were taken on Days 1 and 26 
post PDT. 

5.5 Efficacy, Pharmacokinetic, and Safety Variables 

55.1 Efficacy Endpoints and Assessments 

Efficacy was a secondary objective in this study. The Protocol stipulated that the efficacy 
endpoint was patient response (&. Patient response was obtained by aggregating the 
tumor (T) responses. 

5.5.1 .l Tumor Response 

The change in tumor size (area) was recorded by measuring the longest diameter and the one 
perpendicular to it each time and calculating the area. Photographs and documentation of 
measurements and characteristics of the lesions post treatment were recorded at each 
evaluation point. Tumor (lesion) assessment post treatment was based on the following 
definitions: 

Complete Response (CRT): no visible sign of tumor 
Partial Response (PRT): 156% reduction in tumor size 
Stable Disease (MT): ~50% reduction or increase of 25% in tumor size 
Progressive Disease (PD,): ~25% increase in tumor size 

Tumors that remained a CRT for at least 1 month were biopsied for histologic examination. 
This included only tumors that received PDT but no other alternative therapy. 

5.5.1.2 Patient Response 

The primary efficacy variable in this study was patient response. Patient response was 
obtained by aggregating tumor (lesion) response(s). 
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Patient Complete Response (CR& All treated lesions are CRT 
Patient Partial Response (PRp): All treated lesions are a combination of CRT and PRT 

or all lesions are PRT 
Patient Stable Disease (SD& Any treated lesion SDr 
Patient Progressive Disease (PDp): Any treated lesion PDT 

55.2 Pharrnacokinetic and/or Pharrnacodynamic Assessments 

Blood samples from 22 patients were taken for pharmacokinetic assessment. Sampling times 
are outlined in Table 3. 

TABLE 3. Blood Sampling .Tlmes for Pharmacokinetic Analysis 

SamDIe Descrfntlon Time 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Baseline 
Midway during drug infusion 
Immediately post end of drug infusion 
15 minutes post end of drug infusion 
30 minutes post end of drug infusion 
60 minutes post end of drug infusion 
90 minutes post end of drug infusion 
2 hours post end of drug infusion 
3 hours post end of drug infusion 
4 hours post end of drug infusion 
6 hours post end of drug infusion 
8 hours post end of drug infusion 
12 hours post end of drug infusion 
24 hours post end of drug infusion 
48 hours post end of drug infusion 
72 hours post end of drug infusion 
96 hours post end of drug infusfdn 

(Tfme O-l hour) 
(Time 0 + -20 min.) 
(Ttma 0 + -45 min) 
(Thrte 0 + -66 min) 
(Time 0 + -75 min.) 
(Time 0 + 1 h and 45 min.) 
(TfmeO+2hand15mtn.) 
(Tfme 0 + 2 h and 45 min.) 
(TfmeO+3hand45min) 
(Time 0 + 4 h and 45 min) 
(Time 0 + 6 h and 45 min.) 
(Time 0 + 8 h and 45 min.) 
(Time 0 + 12 h and 45 min.) 
(Time 0 + 24 h and 45 min.) 
(Tfme 0 + 48 h and 45 min.) 
(Tfme 0 + 72 h and 45 min.) 
(lime 0 + 96 h and 45 min.) 

5.53 Safety Assessments 

Systemic toxicity of verteporfin was a secondary endpoint. It was assessed clinically by clinical 
examination and recording of all adverse events on all visits including the treatment day. 
Biologically, systemic toxicity was determined by blood and urine analyses at Days 1,2,3, and 
7. While systemic toxicity was evaluated using the NCI common toxicity criteria, this 
information is more comprehensively collected as adverse events. The report, therefore, 
focuses on the summary of adverse events. 
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5.5.3.1 Adverse Events 

Adverse events were assessed at treatment and at all follow-up visits. A serious event in this 
study meant any experience that suggested a significant hazard, contraindication, side effect 
or precaution associated with the use of verteporfin or of the device. Serious adverse events 
included, but were not limited to, events that 1) were life-threatening, 2) were permanently or 
severely disabling, 3) required hospitalization or prolonged hospitalization, 4) resulted in death 
due to any cause which occurred within 30 days of receiving study medication; and 5) resulted 
in congenital anomaly, a new cancer or drug overdose. 

Causal relationship to the study drug or treatment was evaluated according to the definitions 
presented in Table 4 below. Associated AEs were defined as those considered to be 
definitely, probably, or possibly related to therapy. Adverbe change in physical signs or 
symptoms was rated as mild (defined as awareness of sign or symptoms, but easily 
tolerated), moderate (defined as discomfort enough to cause interference with usual activity) 
or severe (incapacitating with inability to work or do usual activity). Adverse events were coded 
by body system using COSTART. 

TABLE 4. Adverse Event Causal Relationship Definitions 

CaUSeI 
Relationship Definltfon 

Definitely 

Probably 

Possibly 

Possibly not 

Remotely 

Definitely not 

Adwrse event experienca that: 
l follows a reasonable temporal sequence from drug admlnistra~ion or treatment. 
l abates upon discontinuation of the drug (dechallenge) or WatmenL 
l la oonflnned by reappearance of the reaction on repeat exposure @challenge). 

Adverse event expetfence that: 
l follows a reasonable temporal sequence from drug administraWn or treatment. 
l abates upon discontinuation of the drug @challenge) or treatment. 
l cannot be reasonably explained by the known characteffslfcs of the patient’s clinical state, 

Adverse event experience that: 
l follows a reasonable temporal sequence from drug admlnistn&n or treatment. 
l could have been pruduced by the patienrs cWcal state or by other modes of therapy 

administered to the patient. 

Adverse event experience that: 
l doesn’t follow a reasonable temporal sequence from drug adminWation or treatment. 
l could have been produced by the patient’s clinical state or by other modes of therapy 

administered to the patient. 

Adverse event experience where the temporal associatiw, between the experience and the 
drug or treatment is such that the drug or treatment ls not likely to have had any reasonable 
assoolation with the observed event. 

Adverse event experience that is definitely produced by the patient’s clinical state or by other 
modes of therapy administered to tha patlent. 
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5.5.3.2 Laboratory Data 

Laboratory tests for safety (see Table 1 footnotes for a list of laboratory studies) were 
assessed by the Investigator as to their clinical significance. Any posttreatment laboratory 
value which was found to be clinically significant was then assessed by the Investigator for the 
causal relationship to the study drug or treatment. 

5.5.3.3 Viil Sins 

Vial signs (temperature, pulse, respiration, and blood pressure) were taken prior to treatment. 
Blood pressure, pulse, and respiration were taken at the start of drug infusion, throughout the 
first 5 minutes, every 10 minutes during infusion and at 36 minutes post drug infusion. 
Assessment was then continued hourly for 24 hours or until the patient was stable and vital 
signs were within their normal range. Respiration rate measurement was later abandoned 
(Amendment 3) as it was judged by the Investigator to be an unreliable parameter for drawing 
conclusions. 

Baseline ECG was recorded within 7 days prior to treatment. On the day of treatment, ECG 
was taken immediately after drug infusion and at 4 and 24 hours afterwards. To give more 
time for taking measurement, Amendment 3 modified the 4-hour post infusion ECG to be 
between 4 and 6 hours post infusion. The 24hour post infusion ECG was deleted since it did 
not give any further data of value when compared to the 4-6 hour ECG. 

Any abnormalities that were of clinical significance were commented on by the Investigator in 
the Case Report Form. 

5.5.3.4 Other Safety Variables 

a) Duration of Photosensitivity of Normal Skin 

Normal Skin PhotosensitMty Testing Ptwedures: Appedx 0.6.3 

Duration of photosensitivity of normal skin was considered as the primary endpoint in 
the Protocol. Photosensitivity of normal skin independent of therapeutic light treatment 
was assessed on each patient’s back using a solar simulator. The baseline reading 
was recorded between 1 month and 1 week prior to drug infusion. The method used 
for determining photosensitivity of normal skin is presented in Appendii 0.6.3. 

The duration of skin photosensitivity due to verteporfin infusion was evaluated 
24 hours postdrug administration and daily thereafter until no reaction was visible by 
exposing defined areas of each patient’s back to light from the solar simulator, The 
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range of doses from the so lar s imulator was based on each patient’s  initial MED 
assessment. The highes t light dose used was 215 J /cm’. Evaluations  inc luded 
photographs, documentation, and grading. 

b) Peritumoral PDT Skin Reaction 

Skin Toxic ity  Scale: wndix 0.62 

Peritumoral (f-1 “normal” s k in wfthin the treatment field) s k in reaction to a therapeutic 
drug-light dose combination was assessed after PDT. The treatment s ite was 
photographed, the reaction was documented and evaluated according to the Skin 
Tox ic ity  Scale (Appendix 0.52). Initially , assessments were to be made at 24 hours 
from the time of drug and light treatment (Day 1) and at Days  2, 3, 4, 5, 6, 7, 14, 21, 
28, and 35 posttreatment, and at 2 and 3 months or until no reaction was v is ible. 
Amendment 3 abolished assessments required on Days  4, 5,6, and 35. Photographs 
of the treatment s ites  were to be obtained on v is its  of Day 1 and Day 28. 

5.6 Data Quality  Assurance 

The use of s tandard terminology and the co llec tion of accurate data was ensured by regular 
monitoring v is its . During these v is its  the monitor reviewed the compliance with the Protocol, 
the consent procedure, completion of case report forms, the adW W 3 event procedure and 
ver ification of data. Key items  of data transcribed onto the case report forms, such as 
treatment dates and laboratory safety tes t results , were checked agains t source documents in 
the presence of the Invest igator or his /her delegates, and any incons is tencies resolved. 
Clinica l s ite inventory was controlled by us ing the Invest igational Drug Accountabilii Record 
Form and the Clinica l Tr ial F iber Inventory Form. 

5.7 Statis tka l Methods 

57.1 Sample Size 

Based on 9 different drug- and light-dose combinations  and antic ipated enrollment of at leas t 
3 patients  per each regimen, the antic ipated number of patients  was between 27 and 
45 patients . 
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5.7.2 Statistical Analysis Plan 

5.7.2.1 Analysis of Efficacy 

The efficacy objective of this study was the estimation of the presence of a therapeutic effect 
of verteporfin and tight. Patient response was to be evaluated by clinical assessment of 
change in tumor size. A drug and light dose combination was considered effective if a 23% 
complete or partial response was obtained. No actual statistical analysis plan was specified in 
the Protocol (see Section 5.8.2 for details on analysis performed). 

5.7.2.2 Analysis of Pharmacokinetics 

A statistical plan was not provided in the Protocol (see Section 5.8.2 for details on analysis 
performed). 

5.7.2.3 Analysis of Safety Variables 
AK2 Common Toxicity Cntetia: Appendix D.5.7 

The Protocol planned to estimate a maximum tolerated dose (MTD) as the highest drug-light 
combination that could be safely administered to patients without causing a treatment related 
Grade 2 or higher systemic toxicii (based on the NCI Common Toxicii Criteria - see 
Appendix 0.5.1) and/or a Grade 3 or higher PDT-induced skin reaction in the peritumoral area 
within the treatment field using the skin toxicity scale (Appendix D.5.2). 

The standard procedure used in chemotherapeutic agents was adopted in the Protocol for the 
estimation of MTD. Drug and light dose escalation continued on a proportionate scale and 
were halved in the presence of toxicity. When toxicity is encountered at any of the evaluation 
times after the increase of one modality (light or drug) the other modality is decreased. 

Analytical plans for adverse events, laboratory variables or other safety parameters were not 
provided in the Protocol (see Section 5.8.2 for details on analysis performed). 

5.8 Study Modifications 
Pro&co/ Amendments: Appendix D. 1 

5.8.1 Protocol Amendments 

The Protocol for this study was amended on four different occasions as outlined in Table 5. 
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TABLE 5. Summary of Amendments to Study BPD 001 

Number of 
Amendment Date sllqect Patients’ Enrolled 

Orlgfnai Protocol May 1991 

1 July 1991 l PK sampling 0 
e Adverse event reporting 

2 September 1991 0 inciusfon/Exciusion criteria 0 
l Dose escalation rules 

3 February 1992 0 inciusion/Exciusion crfteria 6 
0 DesMption of procedures 
0 Use of solar simulator 

4 July 1992 0 inciusionExciusion criteria 
0 PhotoMMvity testing prccecture 
l PK sampilng 

13 

5 June 1993 l inclusion criteria 
l Light delivery time 
l Biopsy sampling 

25 

* Number of patients already enrolled into the study at the date of the amendment, 

The first and second amendments, preceded the enrollment of any patients. Amendment 1 
involved QLT personnel change, rewording of instructions for reporting adverse events and 
the use of potassium oxalate/sodium fluoride tubes for collecting blood samples. 

Amendment 2 broadened the eligibilii criteria by allowing BCC patients with symptomatic de 
novo tumors outside the treatment fields to be included. These ,de novo lesions could be 
removed by surgical excision one week after PDT treatment or at the Investigator’s discretion. 
Excision could be delayed up to four weeks after PDT if the Investigator judged it to be 
necessary. It further specified that tumor and peritumorai area evaluations would continue in 
these patients until surgical excision. Thereafter, patients would return for safety evaluation 
only for up to 3 months. 

Amendment 2 also redefined the dose escalation rule for the study, specifying that the first 
two patients for each dose escalation step did not need to be patients with metastatfc cancer. 
At any given dose combination patients could be entered concurrently. Recommended period 
for eye protection from strong fight was mod&d from several months to at Jeast 3 months. 

Amendment 3, in February 1992, foliowing the enrollment of 6 patients, extended the inclusion 
criteria to include Kaposi’s sarcoma patients undergoing anti-HIV therapies. The exclusion 
criteria was amended to exclude patients with invasive SCC, serious ophthalmic disease and 
unstable cardiovascular disease. Vital signs would not include respiration rate because, based 
on investigator experience, this was not a reliable parameter to draw conclusion on. Time to 
obtain confirmatory biopsy sample was changed from within 1 month prior to verteporfin 
infusion to within 1 week. The 24-hour post infusion ECG was deemed unnecessary. Only one 
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ECG taken between 4-6 hours was required. Time before excision of de novo BCC was 
extended from 4 to 8 weeks after PDT. Number of follow-up visits was reduced frdm weekly 
after PDT to only Days 1,2,3, and 7 posttreatment. The visit on 35&2 days was cancelled. 

The drug and light dose escalation rule was changed to allow a minimum of 7 days after last 
patient treatment between enrollment. Amendment 3 alao added that, if a generalized skin 
toxicity or an unacceptable systemic toxicity reaction of a’nature related to the treatment whiih 
was a Grade 2 or higher on the NCI Common Toxicity Criteria occurred, at any time, the 
dosing schedule would be reevaluated and amended before resuming patient enrollment. The 
methodology for photosensitivity testing was altered. 

Amendment 4, in July 1992, folbwing the enrollment of 13 patients, excluded patients with a 
history of diiuse liver disease and/or abnormal liver function tests at baseline. Since PK data 
was available from 8 patients receiving 0.25 mg/kg of verteporfin, the amendment specified 
that no further PK sampling would be done at this drug dose. Because of the occurrence of 
Grade-4 local periiumoral PDT-induced skin reactions in Patients 10, 11,12, and 13, who had 
received 0.50 m@kg or 0.375 m&g of vertepotfin, the amendment suggested that the drug 
dose not be further increased, but be kept at 0.25 mg/kg and increase the light dose to 
150 J/cm* for the next patient. The amendment called to delete further UVB testing, as it had 
provided no valuable information. 

Amendment 5 in June 1993, following the enrollment of 25 patients allowed the inclusion of 
outpatients. It also permits the Inclusion of de novo basal cell carcinoma patients with 
symptomatic lesions outside the treatment fields. The light treatment time was expanded from 
3-4 hours post drug infusion to 1.5-6 hours, and more than one light dose could be used on a 
patient. The amendment also allowed punch biopsy of CR tumors at 3 months. 

Further details of the specific changes for each amendment made can be found in 
Appendii D.1. 

5.6.2 Other Changes in the Conduct of the Study or Planned Analysis 

5.6.2.1 Changes in the Conduct of the Study 

Multiple treatments were not stipulated in the Protow{ or its amendments. However, four 
patients (9,20,23, and 30) received more than one course of PDT. 

5.8.2.2 Analysis of Efficacy 

The original Protocol did not provide an analytical plan for efficacy. 
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For the report, analysis of effkacy was based on the maximum tumor rmpons8 at any time 
point for evaluation up to and including 3 months. Complete tumor msponse rat8s w8r8 
analyzed in terms of tumor type (i.e., primary versus metastatic skin cancer), drug dose, light 
dose and time of final assessment after treatment (up to 90 days) by logistic regressions, 
using the lesion as the experimental unit. A pa.05 value (Psi&d) was used. 

Treatment interval between courses for theSa patients was at feast 3 months. For the report, 
each tumor presented in these patients was considemd as an exp8rimental unit irrespective of 
tf8&lll8nt COUTSB. 

5.8.2.3 Analysis of Pharmacokinetics 

The original Protocol did not provide a plan for pharmacokinetic analyses. 

For the report, the correlation between the dose and pharmacokinetic parameters descriptive 
of the extent of exposure and the maximal plasma concentrations was assessed using linear 
regression analysis (Proc Reg and SAS). 

The AUC024 was calculated by the trapezoidal rule and the AU& was calculated as follows: 

AU& = AUCW~ + G /Kei 

where G is the last measurable concentration of the analyte, and & the apparent elimination 
rate constant. 

Maximum plasma concentration (Cd was determined by visual inspection of the data. The 
total clearance (CL) was calculated using the equation: 

CL = (Dose l 0.57 /AU& 

a Thii 0.5 factor is not used for Cl. cakxWon for vertepotfin (sum) 

The volume of distribution at st8ady state (V,) was caiculated using the equation: 

V,=CL*MRT 

Wh8r8 MRT is mean r8Sid8W3 time using the following equation: 

MRT = AUMC& AUCa, - Mean Absorption Time (MAT) 
MAT = [(lOM)*O.l + (35/2)%.9] / 60 
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AUMC is area under the first moment cu~v8 extrapolated to infinity. 

Compartmental analysis was used to derive parameters to describe the distribution and 
disposition kinetics of BPD-MAc and BPD-MA8. A two-ccmpartment model was found to best 
fit the obsenred data. All plasma profiles were fiied by this model except one patient for 
BPD&&. The distribution rate constant (alpha), the elimination rate constant (beta) and their 
corresponding half-lives wer8 cafculated. The NLlN procedure of SAS was used for this 
purpose. The following diierential equation was usBcI: 

Where A and B are the y-intercepts of the distribution exponentiat and the elimination 
exponential, respectively, A weighing of l/c2 was us8d for the plasma concentrations of the 
two analytes, to improve the quality of fiing. 

5.8.2.4 Analysis of Safety Variables 

a) Adverse Events 

Analytical plans were not specified in the Protocol,for safety evaluation. For the report, 
systemic toxicii and safety of vert8porfin was tabulated overall and by body system. 
Adverse events were displayed, using COSTART, as actual number of occurmnc8s 
and as percentage of pati8nt.s. These include all adverse events observ8d by the 
Investigators or reported by the patients at all visits. 

W Laboratory Variables 

Comparisons within group changes between baseline and visit Days 1, 2, 3, and 7, 
and optional retreatment were made. A 2x2 square shii was made for every variabls 
to summarize th8 distribution of patients who were below normal, normal or above 
nomM McNemer’s Chi-square (PROC FREQ) for matched pairs was used to test a 
significant shii in the distribution of value from baseline. 

Cl Sp8cial Safety Issues 

0 Duration of Photosensitivity of Normal Skin 

A statistical analysii plan was not provided in the Protocol. For the report, the duration 
of normal skin photosensitivity testing was analyzed in two ways. First, the duration of 
measurable UVA/Vis photosensitivity was determined among d&rent drug dose 
groups using descriptive statistics. In the second analysis, the relationship between the 
measured photosens’@& (i.e., l/MED, transfom~ed logarithmically for curv8 fitting 
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purposes) on a given day after vertepotfin admini~ration was also evaluated by 
regression analysis to assess the rate of photosensitivity reduction over time. 

ii) Peritumoral Skin Reactions 

A procedure to analyze peritumoral skin reaction was not specified in the Protocol. In 
the report, peritumoral skin reaction occurring at each drug and light dose combination 
was analyzed using descriptive statistics. Slcm reactions, according to severity, were 
displayed as actual number and as percentage. 
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\ 
6. STUDY PATIENTS: DISPOSITION AND DEMOGRAPHY 

6.1 Disposition of Patients 

Thirty-five patients were treated for a total of 46 courses of PDT in this study. Three of these 
patients received 2 courses of therapy, and one of these petients received 3 courses of 
therapy. Treatment interval between courses for these patients was at least 3 months. A total 
of 8 patients did not complete the 3-month follow-up visit. Table 6 summarizes the patients in 
each drug-light dose combination and provides reasons for patients not completing the study. 

TABLE 6. Patient Asslgnment by Drug and Light Dose 

Course of Verteporfin Light Do8e Number of Patlents 
Therapy (mg/kg) (Jf~rn*)~ Treated CompletedD Withdrawn’ 

1 0.15 150 2 2 
0.20 75025 A 1 

150 6 Id, I8 
0.25 lti 3 1 Id, 1’ 

150 : 24 
I8 

0.30 2W50 3 2 ld 
50 1 1 

5oi75 5 5 0.375 
0.50 

ii 2 1 
3 2 

id * 

2 0.15 150 1 1 
0.30 5E5 : 1 

2 

3 0.30 5Ol75 1 1 
I) 
b 

Thirteen patients rsceived 1 drug doss but had two light doses at different treatment fields 
Patients had their 3-month assessment c 

d 
Patients did not have their 3-mo@h assessment 
Doe to death * 

t Due to tumor progression, patient received 8ltemathre sys+k therapy 
Receive another course of PDT under single patient exemption before the end of the 3month 
follow-up perfod 

Four patients (3, 11, 18, and 29) died during the study period, three due to progressive 
metastatic diseases and one as a result of progressive liver disease. Detailed descriptions’of 
these patients are presented in Section 9.3. 

Three patients (5, 13, and 16) did ‘not complete the 3month visit due to progression of their 
skin tumors. These patients received alternative systemic therapy as allowed in the Protocol. 

One patient (2) withdrew 89 days after receiving her first course of PDT in order to have a 
second PDT course for her new tumors under single patient exemption. Approvals from the 
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IRB and FDA were obtained before the sscond treatment. Tumors treated in the first course 
were not followed after Day 89. 

6.2 Data set Analyzed 

Data from all enrolled patients was used in the analysis of both safety and efficacy. 

6.3 Demographic and Other Basedine Characteristics 

Demographic and Basdne Data Listings: Appmdbr E. 1 

Table 7 provides information regarding the tumor types tqated in this study. By-patient tabular 
listings of individual patient demographic and baseline data are presented in Appendix E.1. 

TABLE 7. Patient Demographics and Tumor Types 

charscterbtic 

AGE (years) 
Mean (years) 

GENDER 
Male 
Female 

n=3!5 

23-80 
59 

17 
18 

TUMOR TYPES 
Primary nonmelanoma skin cancer 

Sporadic BCC 
Nevoid BCC syndrome 
Bowen’s disease (SCC in situ) 

r&O 

10 
9 
1 

Tumors metastatkz to skin 
Breast 
Gastrointestinal 
Metastatlc ameianotic melanoma 
lung 
Cutaneous angiosarcoma 
Uterine cervix 
Metastatlc cutaneous SCC 

n45 
7 
2 
2 

: 
1 
1 
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7. PROTOCOL DEVIA~ONS 

7.1 Protocol Deviations that Led to Exclusion from the Analysts 

No patients were excluded from the efficacy and safety analyses due to protocol deviations. 
The Protocol required collection of 2 urine samples from each patient at O-12 hours and 
12-24 hours for pharmacokinetic analysis. No analysis of verteporfin in urine was performed 
due to the insensitivity of the assay for urine samples. Similarly, analysis of verteporfin in 
plasma was not performed on samples collected after 24 hours. 

7.2 Protocol Deviations that did not Lead to Exclusion from the Analysis 

Initially, each patient was to receive only one drug and light dose combination. As the study 
progressed, some patients were given one drug dose but were exposed to two light doses at 
different treatment fields (Amendment 5, June $993). This made the analysis of patient 
response rate in these patients not as meaningful. A total of 13 patients had treatment fields 
exposed to 2 different light doses. 

Four patients (9, 20, 23, and 30) received more than one course of PDT. Multiple treatments 
were not stipulated in the Protocol or its amendments. Treatment interval between courses for 
these patients was at least 3 months. For the report, each tumor presented in these patients 
was considered an experimental unit irrespective of treatment course. 

For the normal skin photosensltii measurement, photosensitivity testing was accomplished 
using an Oriel broad light spectrum solar simulator. Patients were to expose nine 1 cm* areas 
of normal skin on the back to various doses of broad spectrum light. The light dose that 
produced a minimal erythema reaotion with clearly defined borders was considered as the 
minimal erythematous dose (MED). Patients were to be retested daily after verteporfin 
administration to determine the number of days it woqM require for the MED to return to 
baseline value. When the study was conducted, it was discovered that ail patients had a ME0 
in excess of 2t5 J/cm*. Hence, 215 J/cm* was considered as the baseline MED for all 
patients. 

The Protocol inclusion criteria specified that tumors had to be at least 0.5 cm in two 
perpendicular diversions to be treated by PDT. The study included iUl04 of the primary and 
6/78 of the metastatic lesions treated that were less than 0.5 cm in both linear dimensions. 
Those lesions were included in the intent-to-treat efficacy analyses. 
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8. EFFICACY AND PHARMACOKINEI’IC RESULTS 

8.1 Efficacy Results 
Listing of Tumor Response: Append&t E2.1 
Listing of Patient Response: Appendx E2,2 

Listing of Biopsy Results for Comp/ete Responsed Tumors: Appends E.2.3 

As a first-time test of the drug in humans, Study BPD 001 was not primarily designed to bs an 
effiicy study. Efficacy is a secondary endpoint, and the Protocol stipulated that efficacy 
evaluation would be based on patient response. Patient response was to be obtained by 
aggregating tumor (lesion) responses. 

As the study was executed, it became less meaningful to report efficacy in terms of patient 
response for each drug-light combination, since some patients received different light doses 
on different treatment fields. Therefore, most analyses have been done at the tumor level 
which is consistent with most literature reports on primary skin tumors. The analyses stratified 
tumors into two groups - primary tumors and metastatic tumors. Tumor response was 
recorded as a complete tumor response (CRT) when no tumor was clinically visible. A partial 
tumor response (PRr) was defined as tumors which reduced in size by 50% or more. For the 
analysis, each tumor was considered as an experimental unit, which is consistent with other 
reported trials in the treatment of skin cancer. 

8.1 .l Efficacy Results of Patients with Primary Tumors 

Twenty patients with 104 primary lesions (103 basal cell carcinoma and 1 squamous cell 
carcinoma in situ) were treated by PDT. Tumor response rates were assessed by evaluating 
the best clinical response achieved at any one of the follow-up visits (Table 8). A listing of 
individual tumor response is presented in Appendix E.2.1. 

January 22‘1999 29 



CR-96013 Clinicai Study Report BPD 001 
Vefteporfin for injection Cutaneous Oncology 

TABLE 8. Primary Tumor Response by Drug and Light Dose 

Number (96) oi Tumors 
Verteporfln Number of Complete Respon#, Wtt) Partlrrl Response (PRT) 

Light Dose Leslont 
(J/cm3 

hY 
neated Asnessment Last VW AL Last Visit 

0.15 

0.20 

0.25 

0.30 

0.375 

0.50 

150 3 1 WI 0 (0) 2 (5-r) 

75 3 3 mm 3 ww 0 (0) 
125 If 2 uw 2 (W (0) 150 16 (loo) 16 (loo) x (0) 

50 7 0 09 1 (14) 
too 10 7 (70) 9 (it!; 2 (20) 

25 2 2 w-w 2 ww 0 (0) 
50 40 38 (95) 
75 11 7 64 ? gi{ 

0 (0) 
2 (38) 

50 3 3 WJ) 3 (W 0 (0) 

50 7 7 (loo) 7 (W 0 (0) 

TOTAL 104 86 (W 85 (82) 7 (7) 

[95% Cl on CRT or PRT rate] 175-991 [74 - 891 [2 * 121 

any Assessment: CRt+P& rate (95% Cl on CRT + PRT rate] 89[84-951 
La& visit: CRT+Pf+ rate [95% Cl on CRT + PRT rate] 86[79-921 

0 (0) 
0 (0) 
1 (9) 

0 03 

0 (0) 

4 (4) 

10 - 81 

A complete clinical tumor response’ (CRT) was observed in 83% (86/l 04) of primary tumors at 
any visit and 82% (85/104) of prlmary lesions at last visit. Partial clinical response was 
achieved in 7% (7/l&l) of the tumors at any assessment and 4% (40 04) at the last visit. 
Biopsy samples were obtained from 28 CRT sites. Of these biopsied samples, 75% (21/28} 
were proven tumor-free histologically. Listings of patient response and biopsy results are 
provided in Appendices E.2.2 and E.2.3. 

Table 9 displays the patient response information for the 20 treated patients with primary 
tumors. 
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TABLE 9. Patient Response Rate of Patients with Primary Tumors 

Number 06) oi PWmts 
Vertepwfin compkte fre8Pon8a (CRd Parttal ml8ponee (PFtP) 

Light Dose Number of 
(Jlcm3 P8tIMtS 

MY 
A88e8alwnt I.884 vkslt A8&i&Lt Last Vl8lt 

0.15 150 1 0 (0) 0 (01 1 (100) 0 (0) 
0.20 75/150 6 6 (lob) 6 (100) 0 (0) 0 (0) 
0.25 5woo 5 2 tw 2 W) 0 (01 0 (01 
0.30 25/75 5 4 (80) 4 w 0 (0) 0 (0) 
0.375 50 1 1 MO 1 VW 0 (0) 0 (0) 
0.50 50 2 2 ww 2 (1~) 0 (0) 0 (0) 

TOTAL 20 15 (75) 15 (75) 1 (5) 0 (0) 

[95% Cl on CRP or PRP rate] [56 - 941 [56 - 941 [O - 151 10 - 01 

Any Assessment: CRp+PRp rate [95% Cl on CRP + PRP rate] 80 [a! - 981 
Last Visit: CRp+PRp rate 195% Cl on CRP + PRP rate] 75[56-941 

When examining the patient response rate for the first course of PDT, 75% (1 !Y20) of patients 
had a CRp at any visit and at their fast assessment. Five percent (l/20) had a PRp at any 
assessment and none at the last visit. Thus, combining CRF, and PI+, 75% (15.1’20) of patients 
had responded by their last visit with a 95% confidence interval between 56 and 94%. 

8.1.2 Efficacy Results of Patients with Metastatic Tumors 

Fifteen patients were treated for metastatic disease invoJting a total of 78 tumors. The best 
clinical tumor responses during any assessment visit are provided in Table IO, and a listing of 
individual tumor response is provided in Appendix E.2.1. 
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TABLE 10. #&&static Tumor Response by Drug and Light Dose 

Number (%I of Tumors 
Verteporfln Number of ComMte Rewonse GFld Partial Resoonse (PFh} 

Light Dcme Lealons 
(Jkd) Treated 

hY Any 
Assessment Last Viclt Assemment Last Vlslt 

0.15 
0.20 
0.25 

0.30 

0.375 
0.50 

150 
150 

50 
100 
150 

25 
50 
75 
50 
50 

13 
13 
12 

6 
5 
9 
9 
2 
4 
5 

5 WI 7 (54 1 (8) 
4 (31) 5 W) 4 (31) 
1 (8) 0 (0) 0 (01 
0 (0) 3 m  0 (0) 
2 w 3 WV 3 em 
4 (44) 3 WI 0 (0) 
5 (56) . 1 (11) 0 b-4 
2 ww 0 WI 0 (0) 
4 WV 0 (0) 0 (0) 
5 t1w 0 (0) 0 (0) 

TOTAL 78 42 (54 32 (41) 22 6331 

[95% Cl on CRT or PRT rate] P-W [30 - 521 

Any Assessment: Cl++PFh rate 195% Cl on CRT + MT rate1 
Last Visit: CR,+P~+ rate [95% Cl on CRT + PRT rate] 

[18 - 381 14-171 

82 [74 - 911 
51 [40 - 621 

For all doses combined, a complete clinical tumor response (CRT) was observed in 54% 
(42/78) of metastatic lesions at any visit and 41% (32/78) of lesions at last visit. Partial clinical 
responses were achieved in 28% (22178) of tumors at any assessment and 10% (Sns) at the 
last W t. Only 2 Cl+ metastatic tumors were biopsied, and residual malignant cells were 
found in both samples histologically. Listing of patient response and biopsy results are 
provided in Appendices E.2.2 and E-2.3. 

Response by patient for metastatic lesions is presented in Table 11. 
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TABLE 11. Patient Response Rate itj Patients with Metastatk Tumors 

Number (9b) of Patients 
Vertepwtln Complete Respon88 (C&d Partial Rergonse (PRp) 

GR& 
Light Dose Number of 

W-9 Patients 
hY &Y 

AoaesSIWnt Lest Vlslt Assesoment Last Vlslt 

0.15 150 1 1 WV 1 Pm 0 (0) 0 (0) 
0.20 150 3 1 (33) 1 Gw 1 WI 1 W) 
0.25 5wl50 5 ‘1 (W 1 (20) f (20) 1 W  
0.30 2!n5 4 2 (56) 0 (0) 1 W) 0 (0) 
0.375 50 1 1 WV 1 (1W 0 (01 0 (0) 
0.50 50 1 1 (1W 1 (1W 0 (0) 0 (0) 

TOTAL 15 7 (47) 5 (W 3 (20) 2 (13) 

(95% Ct on CRP or PRP rate] [21 - 721 [Q-571 {O - 401 [O - 31] 

Any Assessment: CRp+PRp rate 195% Cl on CRP + PRP rate] 67[43-911 
Last visit: CRp+PRp rate [95% CI on CRP + PRP rate] 47 f21 - 721 

When examining the patient response rate for the first course of PDT, 47% (7/15) were 
observed to have a CRp at any assessment and 33% (5115) maintained the CRp at their last 
visit (Table 11). Twenty percent (3/15) had a PRP at any assessment and 13% (205) at their 
last visit. The combined CRp + PRF, rate at last visit for metastatic patients was 47% (7/15) 
with a confidence interval of 21-72%. 

8.1.3 Other Exploratory Analyses of Efficacy 

SAS Output on Log.Wc Regression Analysis: Appendix B. 1 

Except for the patient response rate, the Protocol did not specify other efficacy endpoints. 
However, further exploratory analyses were performed and are presented in this report to 
provide additional information and to aid in the selection of doses for subsequent studies. 

Tumor response following PDT is a function of both the verteporfin and light doses. SAS 
outputs on logistic regression analysis are presented in Appendix 6.1. 

Logistic regression was performed to evaluate the relationship between CRT and a set of 
exploratory variables (e.g. drug and light dose and tumor types). Contour graphs showing the 
drug- and light-dose combinations for achieving a CRT at 3 months were generated (see 
Figures 1 and 2). 
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Figure 1 displays the contour graph resulting from the logistic regression analysis of the 
primary tumor response. 
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FIGURE 1. Logistic Regression Contour Graph Showing Probability of CRT % for Primary Turnore 

Figure 2 displays the contour graph resulting from the logistic regression analysis of the 
metastatic tumor response. 
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FIGURE 2. Logistic Regression Contour Graph Showlng Probability of CRT% for Metestatic Tumors 
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Based on th8 logistic regression contour graphs, for example, in order to achieve a 99% CRT 
rate for primary tumors at 3 months, a verteporfin dos8 of 0.375 mglkg and a laser light dose 
of 100.Ucm2 is required. Whereas, the same drug and light dose combination could oniy 
achieve approximately a 95% CRT in metastatic tumors. 

8.2 Pharmacokinetlc Results 
SummaryofpfismxcoMn&Resu/tsIwRegioEscnnerBPD~ mA.1 
Summary of Phannaookinetk: Resuks forR~BPDM$ A~rjxw&A2 

SASOu@wtonfharmacddnetkc~: AppendlxB.3 
PKfafamefens Data Usfings: qopendbr E.3 

Pharmacokin‘etic data are available for 21 patients who received single intravenous drug 
doses of 0.15, 0.20, 0.25, 0.375 or 0.50 mg/kg. Of the 21 patients who provided plasma 
samples for pharmacokinetic analysis, one patient provided two sets of samples after 
receiving two different doses (0.50 and 0.15 mg/kg) more than a year apart. Her patient 
number was 9 for the first dose (0.50 mg/kg) and 25 for the second dose (0.15 mg/kg). 
Therefore, 22 sets of plasma samples are included in the analyses. 

Plasma was collected and assayed for the two regioisorners of verteporfin, BPD-M& 
(CL 315,555) and BPD-MAD (CL 315,585). The results were used to determine the 
pharmacokinetic parameters of the two analytes and their sum. The data for the sum is 
presented in Figures 3 and 4 beknnr. Data for each of the regioisomers and the individual 
pharmacokinetic data, including the plasma concentrations of each regioisomer and their sum 
at each sampling time point, derived pharmacokinetic variables and the points used to 
estimate the elimination rate constants are presented in Appendices A.1 and A.2. Listing of 
individual pharmacokineffc results is provided in Appendix E.3. Data past the 24.75 hour 
sampling time was below the quantifiable level in all patients except for one single value. 
Consequently, this data is not included in the pharmacokinetlc calculations or in the 
Appendix E.3. 

8.2.1 Noncompartmentaf Analysis of Verteporfin (Sum of BPD-MAC and BPD-h&$) 

Figures 3 and 4 present the mean plasma concentration of verteporfin at 8aCh sampling time 
both under linear and semi-log scales. 
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1.8 

B Q 0.8 

FIGURE 3. Plasma Concentration versus Time Proflles of Verteporfln Following 
a 45-minute IV Infusion (linear scale) 

TlME(HouFts) 

FIGURE 4. Plasma Concentration versus Time Profiles of Verteporlln Following 
8 4!idnute IV Infusion (semi-log scale) 
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The mean derived pharmacokin8tic data for verteporfin is summarized in Table 12. 

TABLE 12. IUhtn PhtWmWOkin8tic Data for Verteporfh 

N&of 3 cygy) 
e &iSD 

?n 
(hi: SD Wk’” 

CL 
Patlsntn (mglrp) b&m 1 SD fmUbr/kg) SO 

2p 0.15 0.66 0.24 1.81 0.71 2.27 0.13 5.40 0.51 0.35 0.00 66.26 3.30 

: :z 
0:38 

0.97 0.79 0.94 0.09 2.40 2.38 0.59 
x:z 

2.51 249 
2 1.56 0.04 4.25 4:48 

0.66 0.60 5.79 5.12 1.00 1.31 0.52 0.61 0.14 0.03 105.8 65.40 27.0 26.3 
0.49 8.25 0.77 0.53 0.03 84.16 9.25 

3 0.50 1.87 0.47 5.53 1.28 6.77 1.39 5.34 0.28 0.50 0.11 90.14 21.8 

a ForC,,,,,xandAlJC&,No.ofPatlents=3. 

Verteporfin exhibits very simiJar disposition cbaracteristii among the range of doses studied. 
The mean apparent elimination half-life ranges from 5.12 hours to 6.25 hours, without definite 
trend as a function of the dose. Likewise, the volume of distribution (v,), is approximat8ly 
0.5 L/kg for all doses (except for the lowest dose of 0.15 mg/kg, with VS&X% ukg), 
indicating that verteporfin is apparently distributed in total body water. The total body 
clearance (CL) is relatively constant within the range of doses studied, suggesting the 
absence of dose-dependent kinetics. Exposure is proportionaf to the administered dose, as 
depicted by the C max and the AUC parameters. The proportionality is more evident with Cm 
than with AUCs. In the latter case, the mean parameter values do not vary between the 0.20 
and 0.25 mg/kg doses, resuming dose proportional increases at higher doses. Correlation 
analysis of the C mw and AUC parameters confirms the linearity of dose-parameter relation 
(? of 0.815, p<O.OOl, and 0.757, pcO.001, respectively}. 

The above observations strongly suggest that verteporfin kinetics are highly predictable, at 
least within the range of doses Studied and using a 45-minute infusion. 

82.2 Non-compartmental Analysis of Regioisomer BPD-MAc 

The mean plasma concentration for BPD-MAC at each sampling time is presented in 
Appendix A.1. BPD-Iv& exhibits very similar distribution and disposition, kinetics within the 
range of doses Studied. Its apparent half-life is approximat8ly 6.5 hours, its volume of 
distribution is 0.6 Ukg and the clearance is relatively constant among doses. Dose 
proportionality is ObS8fWd for the parameters describing the extent and rat8 of exposure. The 
AUC parameter shows a small deviation to linearity in the 0.20 to 0.25 mg/kg dose range. In 
summary, the pharmacokinetics of BPD-MAc in the dose range studied are dose independent, 
and there is no evidence of disposition Saturation. 
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8.2.3 Non-Compartmental Analysis of Regioisorner BPD-R&I 

The mean plasma concentration for BPD-& at each sampling time is presented in 
AppendffA.2. Behaving similarly to BPPMAC, the regioisomer BPDMAD shows similarity 
among doses studied for the dfstrtbutfon and dispositfon parameters. The elimination haff-lffe 
presents an average of 5 hours, except for the lowest dose where it is only 3.81 hours. This 
may be explained by the shorter period of time during which plasma levels were measurable 
for this dose. The clearance was unchanged across dose levels and the volume of distribution 
was, on average, 0.44 Ukg for all doses except the lomrecst, for the reasons mentioned above 
for the half-life. This volume distribution is lower than that observed for BPD-MAC. This is due 
to the higher initial plasma concentrations of BPD-MAO. The & exhibits a linear (&0.799, 
p<O.OOl) and proportional increase with the dose. For AUCs, the linear dose-parameter value 
relationship is similar (60.797, p<o.OOl), with almost no change between the 0.20 and 
0.25 mg/kg doses. In summary, the pharmacokinetics of BPD-MAD in the dose range studied 
are dose independent and there is no evidence of disposition saturation. 

8.2.4 Comparison of the Non-Compartmental Analysis of BPD-& and BPD-MAD 

Comparison of the two regioisomers reveal that their initial maximal plasma concentration 
differs; the BPD-MAC regioisomer being consistently lower than the BPD-MAO counterpart. 
This was expected as animal pharmacoklnetics showed the same trend(s). 

It is hypothesized that the initial plasma disposition regioisomer BPD-MCL: is faster than for the 
BPD-f&& counterpart. Once this inftlal diierence Is over, the two regloisomers exhlbii some 
similarity for the extent of exposure (AUCs) but the distribution and disposition kinetics diier 
slightly, with the exception of total body clearance which Is virtually the same among the two 
regioisomers. This ls mainly due to the time course of the plasma concentrations, for 
regiofsomer BPD-MAo, the initial concentrations are higher but the distribution and eliiinatfon 
are apparently faster, resulting in a lower AUMb, than for regioisomer BPD-MAC. 
Consequently, the Vs reflects that AUMC diierence. It is likely that there is no true difference 
between the two regioisomers In regards to their distriiution kinetics. Mean derlved 
pharmacokinetics summary figures and tables for the two regioisomers are presented in 
Appendices A. f and A.2. 

8.2.5 Compartmental Analysis of BPD-MAC and BPD-MAD 

Using procedure NLIN of SAS, the plasma concentration versus time profile of BPD-MAC is 
best descriied by a two-compartment model with intravenous administration in and elimination 
from the central compartment. All patients were successfully fitted to this pharmacokinetfc 
model except Patient 24 (at a dose equal to 0.15 mg!kg), for which goodness of fii was 
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inadequate tn the b portion of the model. No valid parameter estimates could be caJculated for 
this patient. 

At ail doses investigated, the maximal plasma concentration is generally observed at the end 
of the infusion and followed by a rapid decrease of the plasma concentration (alpha half-life 
ranging from 0.25 to 0.57 hours). At approximately 2-3 hours, there is an inflexion of the 
plasma concentration curv8 (see Appendix A.l). Th8r8after, the d&osltlon of BPD-IV& has 
an apparent beta haif-iife of 5.33 to 6.32 hours, independent of the dose (Appendix Al). 
There is a good consistency b8tw88n the mean elimination half-lhres obtained by 
non-compartmentai analysis and the beta half-life obtained by the compartm8ntal method of 
estimation. 

Using procedure NUN of SAS, the plasma concentration versus time profile of BPD-MAD is 
best described by a two-compartment model with intravenous administration in and elimination 
from the central compartment. All patients were succ8ssfully fried to this phannacokinetic 
model. 

At all doses investigated, the maximal plasma concentration is generally observed at the end 
of the infusion and followed by a rapid decrease of the plasma concentration (alpha half-life 
ranging from 0.40 to 0.58 hours) (Appendix A.2). At approximately 2-3 hours, there is an 
infiexion of the plasma concentration cutve. Thereafter, the disposition of BPD-W& has an 
apparent beta half-life of 4.57 to 5.72 hours. There is a good conSist8ncy b8hnre8n the mean 
elimination half-iiies obtained by norkcompartm8ntal analysis and the Beta half-life obtained 
by the compartmental method of estimation. 

8.3 Discussion of Efficacy and Pharmacokinetic Results 

Interpretation of efficacy data in BP0001 must be made with caMon due to the limited 
number of patients and the large number of variables us8d. These variables induded different 
drug dose, light dose, tumor size, tumor thickness, time of light application and length of 
follow-up for each tumor. Nonetheless, complete clinical tumor responses w8r8 obtained at 
both a low-drug-dose and high-light-dose combination or a highdrugdos8 and low-light-dose 
combination. 

The relationship between drug and light doses in achieving clinical response was presented by 
the logistic regression contour graphs. These graphs provide a basis for choosing efficadous 
drug-light dose combinations in future studies. From the lqistic regression analyses 
presented by the contour graphs, for a probabilii of a complete meports rate of ;r95% in 
primary skin tumors, it is recomm8nd8d to use a drug dos8 of a.35 mg/kg and a light dos8 of 
250 J/cm2. 
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The pharmacokinetics of verteporfin, after a single intravenous infusion bf a 4!5mhute 
duration, exhibits simple pharmacokinetics that are highly predictable. With an apparent 
elimination half-Me of approximately 5-6 hours, verteporfin is rapidly cleared from the body and 
should not result in any accumulation with the intended dose regimens that call for singie 
doses or doses separated by a minimum of 1 week. Also, vefteporfin administration should 
not result in prolonged photosensitivity due to its rapid dearance. 
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9. SAFEW RESULTS 

All patients enrolled in the study received verteporfin PDT. Safety was assessed in ail patients 
over all courses from the start of verteporfin infusion to the end of the 3-month follow-up visits. 

9.1 Extent of Exposure 

9.1 .l Exposure to Trial Treatment 
Listing of Dosing Regimen: AppmMx E. 1.4 

For each patient a  course of treatment included a single dose of verteporfin (between 
0.15 mgkg and 0.50 mgkg) administered intravenously over a  period of 45 m inutes. A 
m inimum of 1.5 and a max imum of 6  hours after the initiation of the verteporfin infusion 
(Time 0), the therapeutic light treatment (doses ranging from 25-150 J/cm2) was delivered to 
the lesion and surrounding normal t issue (10 cm2). Thirteen patients were infused with a  single 
drug dose, but received two light doses on diierent treatment fields (Amendment 5). Extent of 
exposure to treatment is summarized in Table 13 below. 

TABLE 13. Summary of Exposure to Drug and Light 

Verteporfln 
Dose CigM Dose Number of Number of Number of 

Course oww (J/cm? Patientsa Lesions Treatment Rekfs 

1 iti: ‘E : : x 

126  150 A 6  2  

0.25 50 

‘E 

: :: IX 

0.30 f s5 : 
%  kt 7: 22 

0.375 t 

0.50 ‘ii Total -2 ii 55 

2 ii:;: ‘zi 1 28 z 
z 2 

Total -3 

3 0.30 50 1 6 TZ  -3 --+ 4 
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9.1.2 Exposure to Concomitant Treatment 
Listing of Concomitant Medications: Appendix E.4.7 

Appendix E.4.7 provides a listing of all concomitant medications used throughout the study. 
The most common concomitant medication used was analgesics (for example, 
acetaminophen f codeine or acetylsalicylic acid f oxycodone). Approximately 75% of the 
patients received analgesics after receiving PDT treatment. 

9.2 Overview of Adverse Events 

Summary of All Adverse Events by Body System, Sevetity, and Relationship: wndk A.4 
Listing of Systemic Toxicity: Append& E.4. I 

Listing of Clinical Adverse Events: +dii E.4.2 

Table 14 summarizes the different important categories of adverse events. 

TABLE 14. Safety Summary Table 

Treated Patients 
n&5 

Patfent 
Number 

Patients with any adverse event 
Patients with associated Ap 
Deaths from any cause 

530 days post PDT 
a30 days post PDT 

Deaths due to AE 
Withdrawal due to an adverse event 
Other serious AE 

l-35 
l-35 

3,11,18,29 
lib 

13 

Systemic toxicity data as reported using the NCI common toxicity is presented in 
Appendix E.4.1. However, since all systemic toxicity has also been collected as adverse 
events, the descriptive summary in the report will focus on adverse events (Summary Table 
Appendix A.4, Data Listing E.4.2). 

9.2.1 All Adverse Events 

Adverse events in the 35 patients who participated in the study are listed by body system, 
severity, and their association to therapy in Appendix E.4.2 and summarized in Table 15. Most 
of the adverse events occurred locally in the treatment fields during or post light exposure. 

The most common systemic adverse event was nausea, which occurred in 23% (8/3!5) of 
patients. However, it was mild in all cases except one which was moderate. Other less 
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frequently occurring systemic adverse events which may or may not be related to treatment 
incfuded pain, asthenia, headache, fever, vomiting, leukopenia, erythema, and dizziness. Ail 
these events occurred in 17% (6/35) patients and in most cases they were mild to moderate. 

The most frequent adverse events which occurred locally in the treatment fields at the time of 
light exposure included warmth (49%), burning sensation (23%), and pain (20%). The most 
common adverse events which occurred within the treatment f&is post PDT included pain 
(57%), edema (25%), pruritus (23%), erythema and tenderness (20% each). Most local 
treatment effects were the expected pharmacological action of PDT, and they were mostly 
mild to moderate in severity. 
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TABLE 15. Summary of All Adverse Events 
(Occurring in 25% of Patients) 

Number (%) 
BODY SYSTEM of Pathts Number of -Verity Wa& Of Bwd 

Advarss Event n&5 EVMS 1 2 3 

BODY AS A WHOLE . 
Awomlnal pain 
Asthenia 
Back pain 
Face edema 
Fever 
Headache 
lnfectlon 
Malaise 
Neck paln 
Pain 

19 

t 
2 
3 
8 
8 
2 
3 

f 

CARDIOVASCULAR 9 
Hypertension 3 
Tachycardia 2 
Vasodilatation 5 

D!GESTIVE SYSTEM 
Anorexia 
Diarrhea 
Nausea 
Vomiting 

10 
2 

s 
6 

HEMIC AND LYMPHATIC 
Hyfxchromic anemia 
Leukopenle 
Retkxbcybpenie 

METABOLIC AND NUTRITIONAL 
Biilrubinemia 
Hypercholesterernia 
HypereryCemb 
Hyperlipemia 
Peripheral sdema 
weight km 

MUSCULOSKELETAL 
Myasthenia 

NERVOUS SYSTEM 
hdetv 
Dizziness 
Hypertonia 
Paresthesia 
!3ornnolance 

14 

5 
3 

Q 
3 

2 
2 

10 
2 
8 

I 
2 

ONCOLOGY 
Skin metastases 

2 
2 

RESPIRATORY SYSTEM 
(-Jsh 
Dyspnea 
Lung disorder 
Rhlnitis 

40 
2 
7 
2 
3 
8 
7 
2 
3 

f 

11 
3 
2 
8 

13 
3 
Sb 
2 

23 
2 
5 
3 
4 

ib 

2 
2b 

18 
2 
7 
2 

B 

3 
3 

14 
4 

x 
2 

2 
1 
8 

0 
1 
8 
4 

: 
2 

2 
1 
1 
2 
3 
0 

1 

ii 
1 

z 

0 

4 
2 
1 
1 

2 
4 
1 
2 
1 
3 
0 
0 
1 
1 

0 
1 
0 

2 

: 
2 

0 
2 
0 

0 
4 
1 
2 
1 
1 

0 

1 
I 
1 
0 
0 

1 

x 
0 
1 

0 
1 
1 
1 
0 
1 
0 
0 
0 
2 

1 
0 
0 * 

0 
0 
0 
0 

0 
f 
0 

0 
0 

:, 
2 
0 

0 

0 
0 
0 

x 

2 

0 
4 

i 

* 
b 

Grade of Seventy: 1 r: mild, 2 = moderate, 3 = severe 
Severity grade for some events were missing 
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TABLE 15. Summary of All Adverse Events 
(Occurring in 25% of Patients) 

(Page 2 of 2) 

BODY SYSTEM 
Advnrsa Event 

Numbw (%) 
of Pntients Number of severity hfh Of EwWS’ 

n&S Events 1 2 3 

SKIN AND APPENDAGES: 
NON-TREATMENT SfTE 

PNlitl85 
Rash 
-w3 

SKIN AND APPENDAGES: 
TREATMENT SITE DURING LASER 

Burning 
Pain 
Prurttus 
Tingling 
Warmth 

SKIN AND APPENDAGES: 
TREATMENT SITES POST LASER 

Blanching 
Blister 
Discomfort 
Edema 
Erythema 
Infection 
Local eschar 
Pain 
Petechia 
PnJritus 
Purpura 
Scab 
Skln discoloration 
Skin Necrosis 
~wfng 
Tenderness 
Tight skin 
Warmth 

SPECIAL SENSES 
AmMyopia 
Glare 
Taste loss 
Vision abnonnalittes 

UROGENITAL 
Bacterfuria 
Hernaturia 
Urine abnormalities 

10 
4 
6 
2 

26 
8 
7 
6 
2 

17 

27 

z 

: 
7 

: 
20 

t 
6 

i: 
4 
3 

z 
4 

7 

13 
4 
7 
2 

62 
9 

14 
6 
3 

30 

180 
11 

5 
3 

17 
19 

1: 
42 

4 

:: 

: 

: 
10 

2 
6 

3 
7 
2 

2” 
8 
3 

29 

x 
3 
7 

t 
2 

20 
2 

11 
2 
2 

t 
2 
6 

; 

i 
2 
3 

2 
2 
8 

x 
0 

1 
7 

8 
8 

3 

: 
11 

0 
10 
19 
2 
2 
6 
2 
1 
2 

: 

A 

0 
0 
0 
0 

0 

ii 

1 
0 
0 

0 
5 

: 
2 

0 
0 
0 
1 
0 

: 

: 
0 
2 

x 

: 
0 

8 

0 
0 
0 
0 

0 
0 
0 

a Grade of Severity: 1 = mild, 2 = moderate, 3 = severe 

9.2.2 Associated Adverse Events 

Summary table for all associated adverse events is presented in Table 16. Adverse event 
causal relationship definitions are presented in Section 5.5.3.1. The adverse event was 
considered to be associated with the study therapy, for the purpose of this report, if the causal 
relationship was reported as definite, probable, or possible. The most common associated 
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adverse events were facial edema, peripheral edema, and pain (9% each), and nausea, 
vomiting, and pruritus (6% each), most of them mild to moderate in severity. Pruritus or rash 
was reported as associated adverse events in 2 patients. From the timing and location of the 
events, they were mostly related to the PDT effect in an area adjacent to the treatment field or 
to photosensitivity erythema rather than to a hypersensitii reaction. 

TABLE 16. Summary of AM Associated* Adverse Events 
(All Patients) 

(Page 1 of 2) 

BODY SYSTEM 
Adverse Event 

No. (%) of 
Pstblts Number of Severity Grade of Eventab 

n&6 Eventa 1 2 3 

BODY AS A WHOLE 
Chest pain 
Facial edema 
Fever 
Malaise 
Pain 

CARDIOVASCULAR 
Hypertension 
Vasodilation 

DIGESTIVE SYSTEM 
Hepatitis 
Nausea 
VOlTIttl~ 

HEMIC AND LYMPHATIC 
Hypochromlc anemia 
Leukocytosis 
Purpura 

MRABOLIC AND NUTRITIONAL 
Edema 
Perlpheraf edema 

NERVOUS SYSTEM 
hxw 

RESPIRATORY 
Asthma 

SKIN AND APPENDAGES: 
GENERAL 

Pruritus 
Sweat 

SKtN AND APPENDAGES: 
TREATMENT SlTE DURING LASER 

Burning 
Discomfort 
Erythema 
Pain 
Prickling 
PrUrituS 
Stinging 
JW#iw 
Warmth 

: 

: 

3 
2 

28 
8 
1 

: 

ll 

: 
17 

10 
1 

23 
1 
3 

2 
1 
1 

5 

: 
2 

3 
1 
1 
1 

: 

: 

3 
2 
1 

87 
9 

: 
13 

: 
1 

3z 

0 
1 

0 
1 
1 

: 
0 

0 
1 

0 

1 

2 
1 

8 
1 
0 

5 

7 

4 

x 

0 
1 
1 

00 
1 

:, 

1 

0 

0 
1 
0 
0 
2 

:, 

1 
0 
0 

00 
0 

0 
2 

0 

0 

0 
0 

0 

00 

: 

00 
0 
2 

a 
b 

Associated adverse events are those considered to be definitely, probably, or pc&bly related to treatment 
Grade of Severity: 1 = mild, 2 = moderate, 3 = severe 
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TABLE 16. Summary of All Associatsd’ Adverse Events 
(All Patients) . 

(Page 2 of 2) 

No. (SC) of 
BODY SYSTEM Pattentr Numb of SWMQ Gfpd(r of Ev~ntr* 

Advwae Event m35 Events 1 2 3 

SKIN AND APPENDAGES: 
TREATMENT SITE AFTER LASER 

BJanching 
Blister 
Burning 
Discon%ti 
Dry skin 
E&hymosIs 
Edema 
Erythema 
Local eschar 
Pain 
Petechia 
Pruritus 
Purpura 
Pustule 
Scab 
Serous discharge 
Skln atrophy 
Skin discoloration 
Skin hypertrophy 
Skin neorosis 
Skin ulcer 
Stinging 
Tenderness 
Tight skin 
Warmth 

SPECIAL SENSES 
hblyopie 
Conjunotivitis 
Eye strain 
Glare 

27 
4 
3 
1 
3 
1 
1 
9 
7 
4 

20 
3 
7 
6 

2 
1 

3 
1 
4 

6 
2 
1 

x 
1 
7 
6 
2 

20 
2 

10 
2 
0 
2 

: 

1 
6 

: 
1 
2 

2 0 
3 0 

: 8 
1 
0 8 
9 1 

11 0 
10 6 
19 3 

2 0 
2 
6 x 
1 0 
2 0 
0 0 
0 
1 :: 
0 0 
2 3 
1 0 
1 0 
4 0 
1 0 
0 0 

. Associated adverse events are those am&dared to be definitely, probably, or possibly related to treatment 
b Grade of Severity: I= mild, 2 = moderate, 3 = severe 

9.3 Deaths, Withdrawals, and Other Ssrlous Adverse Events 

9.3.1 Deaths 

Patient capsule Sut??maries (Deaths): Appendix C. 1 
L&&g of Medical History.- Append& f. 1.2 

Four patients died during the study period, three due to progressive metastatic malignant 
diseases and one as a result of progressive liver disease (Patients 3, 11, 18, and 29 
respectively), Capsule summaries for these patients are presented in Appendix C.l. 

Patient 7 7 was a 59-year-old man with basal cell carcinoma. He had elevated liver enzymes at 
baseline, a history of chronic liver disease, and was also a chronic carrier for the hepatitis B 
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f virus. The patient received 0.60 mgkg of verteporfin and 60 J/cm2 light treknent of basal cell 
carcinomas. Hospitalization due to deterioration of liier functions, as indicated by elevations in 
bilirubin, alanine, and aspartate aminotransferase levels, occurred 71 days post treatment. 
The patient died of bleeding esophageal varices 81 days post treatment. The Investigator 
indicated that this patient’s progressive liver disease was possibly related to treatment. 
Relationship of this serious adverse event is questionable however, based on the patient’s 
history of liver disease, liver cirrhosis on autopsy indicating a chronic condition predating the 
study, and the fact that the patient was febrile and complaining of malaise immediately prior to 
PDT. The autopsy report indicated that the cause of gastrointestinal hemorrhage was dilated 
esophageal varices, which could only be produced by tong-standing liver disease. 

All other deaths were considered by the Investigator to be not related to treatment. 

Patient29 was a 69-year-old woman with breast cancer. She was hospitalized due to left 
pleural effusion, which was initially confined to the left hemithorax but spread to bilateral 
pleural involvement over a 1 -month time frame. Prior to treatment for lesions due to metastatic 
breast cancer, the patient had radiologically documented evidence of left pleural effusion. This 
patient subsequently died 2 months later due to carcinoma with progressive metastases. The 
relationship to PDT was judged by the investigator to be “remote”. 

Patients 3 and 18 died as a result of progressive metastatic diseases. Patient 3 was found to 
have cerebral and CNS metastases. Increasing peripheral lymphadenopathy following 
treatment preceded the patient’s death. The patient decline was not considered related to 
treatment in any way. Patient 18 died due to respiratory arrest and progression of her 
underlying disease. An autopsy was not done. 

9.3.2 Withdrawal Due to Adverse Events 

No patients withdrew from the study due to adverse events. 

9.3.3 Other Serious Adverse Events 

Patient @PSU/~ SUmmatiieS (other s8#iouS &!~8m8 Events): Appendix c.3 

There was one case of other serious adversti events (not causing death or withdrawal) 
reported. 

Patient 13 was a B-year-old man with Bowen’s disease and cutaneous metastatic lesions. He 
received 0.375 mgkg of verteporfin and 50 J/cm2 light for treatment of 3 metastatic carcinoma 
lesions on the right leg. This patient had had a previous incidence of trauma to the same leg 
that was treated with PDT. Edema of the leg developed 2 or 3 days after treatment, became 
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severe and lasted approximately 3 weeks. This severe edema of the treated leg accounted for 
a 17-lb weight gain, developing throughout the first week posttreatment. -.The edema 
completely resolved with elevation of the leg, tensor bandages, and bed rest. This event was 
judged to be possibly related to study treatment. A capsule summary of this patient is 
presented in Appendix C.3. 

9.4 Laboratory Data 
Summary of Clinical Laboratory Data: Append& A.3 

SAS Output on La6omtot-y Data Analysis: Appendix 8.2 
Listing of Laboratory Results: A,rqwndik E.4.3 

Samples were drawn for laboratory tests at screening and on Days 1, 2, 3, and 7 
posttreatment. Individual Laboratory Measurements are listed by patient in Appendix E.4.3. 

Significant change from baseline was evaluated using a McNemar’s test for matched pairs. 
Table 17 below displays all the laboratory parameters in the study that showed a significant 
difference from the baseline value at any study day. Summary tables showing individual 
patient changes from baseline for each laboratory parameter are in Appendix A.3. 

TABLE 17. Laboratory Values with Significant Changes frond Baseline 

Evaluation Day 1 Day 2 D9Y3 hY7 

Protein 
Albumin 
Super oxide dismutase 
Phosphate 
Calcium 
Neutrophils 
Monocytes 
Hematocrit 

* 
+ 4 4 
4 
+ 

4 
4 

4 
4 

t Parameters that showed a significant difference (p 9.05) from baseline were denoted by 
an asterisk 

Most changes were considered not clinically significant as they did not have a consistent 
pattern or the parameter was in the abnormal range even before dosing. Although some of the 
parameters were statistically significantly diierent from baseline, they were still within the 
normal range for the most part. In the Protocol, an adverse event was considered possibly 
associated to treatment if the event followed a reasonable temporal sequence from drug 
administration to treatment; or the event could not have been produced by the patient’s clinical 
state or by other modes of therapy administered to the patient. 
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Only three laboratory changes were considered clinically significant and possibly associated to 
treatment. 

Patient 76, a 40-year-old female with metastatic skin tumors, had an increase in RBC count 
post PDT (4.11 x 10% and 4.24 x 1 O’*/L respectively at 24 and 46 hours post drug infusion 
versus 3.93 x I O’*/L at baseline). The RBC count returned to 3.83 x 1 O’*/L at 72 hours. 

Patient 26, a 7%year-old female with metastatic skin tumors, had turbid urine 24 hours after 
verteporfin infusion. Her urine sample continued to be cloudy in appearance on Day 7. 

Patient 27, a n-year-old male with multiple BCC, had a lower than normal hemoglobin level 
(122 g/L) at baseline. Twenty-four hours post treatment, his hemoglobin level was at 113 g/L. 
The hemoglobin level remained low on all sampling dates. On Day 7, the last date of 
sampling, the level was at 113 g/L. 

9.5 Vital Signs and Other Physical Findings 
Listing of Vital Signs: Appendix E.4.4 

Listing of Eye Examination Resutts: Appsndik E.4.5 
Listing of El@ctmcardiogram Results: Appendix E.4.6 

No treatment related clinically significant abnormality in vital signs or other physical findings 
(e.g. ECG and ophthalmic examination) was recorded. Individual listings of vital signs, eye 
examination, and ECG results are presented respectively in Appendices E.4.4, E.4.5, and 
E.4.6. 

9.6 Special Safety Variables 

9.6.1 Duration of Skin Photosensitivity Results 

Listing of Skin PhotosensitMty of Nomral skin: Appendk E.4.8 

Photosensitivity testing was accomplished using an Oriel broad light spectrum solar simulator. 
Various light doses up to 215 J/cm’ were delivered. Since all 30 patients tested had a baseline 
MED in excess of the highest dose tested (215 J/cm*), this dose was assumed as the baseline 
MED for all patients. The duration of skin photosensitivity was presented as the number of 
days post verteporfin infusion before the MED returned to 215 J/cm* (Tab18 18). 
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TABLE 18. Time for the Minimal Erythematous Dose to be at 215 J/cm2 
following 8 Single Intravenous Injection of Verteporfin 

Drug Dose Number of Mean Time Minimum Time Maximum Ttme 
oww Patiente (payr) @WI mm 

0.15 3 2.0 2 2 
0.20 a 2.6 2 4 
0.25 a 2.9 2 3 
0.30 6 4.8 4 7 
0.375 2 5.5 5 6 
0.50 3 6.7 6 a 

For drug doses between 0.15 mg/kg and 0.50 mg/kg, mean duration of normal skin 
photosensitivity to 215 J/cm* of broad spectrum light was 2 and 6.7 days respectively post 
verteporfin administration. The duration of photosensitivity was directly related to the dose of 
verteporfin given. Listings of skin photosensitivity results is presented in Appendix E.4.8. 
Figure 5 displays photosensitivity expressed as the reciprocal of the MED. 

P : 

O.Wl 

0 20 40 60 80 loo I20 140 160 la0 

TIME (tKNRS) 

J, . . , , . , , , . , , , . ) , . , . , ‘ . :, . * 

f lGURE 5. Mean Cutaneous Photosen@tivlty to UVAIWsible Light Following 
VertepoAn Admlnlstratfon 
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9.62 PDT-induced Skin Reaction in Peritumoral Area 

Listing of Local Non-tumor Skin Toxbiiyc Appendix E.4.9 

Each treatment field was to have, at some point, a 1 cm torus of peritumoral area (normal skin 
within the treatment field). Peritumoral PDT-induced skin reactions were evaluated in this 
normal skin according to skin reaction criteria on a scale of Grade 1 to Grade4 
(Appendix 0.62). 

Table 19 summarizes the periiumorat PDT-induced skin reactions for all treatment fields. The 
182 tumors treated by PDT were located in 124 treatment fields. Of the 124 treatment fields, 
8 fields (6%) showed necrosis of apparently normal skin (Grade 4). Forty-four percent of 
treatment fields developed Grade-3 skin reactions, 40% developed Grade-2 skin reactions, 
and 9% developed Grade-l skin reactions. The skin of all patients including those with 
Grade4 reactions healed well without incident and with good cosmetic results. Individual 
listings of PDT-induced peritumoral skin reaction is presented in Appendix E.4.9. 

TABLE 19. Peritumoral PDT Skin Reactions for all Treatment Fields 

Verteporfln Number of 
Dose Llght Dose Treatment Number (%) of Treatment FiekJs 

(mg/kfl) (Jkmi) Field8 Gradel’ GredeP Grade 3’ Grade 4’ 

0.15 150 8 1 W) 7 W) 0 (0) 0 (0) 

0.20 1: 3 “0 (0) 1 WI 2 637) 0 (0) 
(01 0 (0) 

150 2’0 1 (51 10 WV ; “(g 3” (1’:; 

0.25 50 9 8 037) 3 (33) 0 (0) 0 (0) 
100 12 
150 4 i g ‘Y :g ; $1 :, 

(8) 
(0) 

0.30 25 10 2 50 31 1 7 2 (20) 6 (W 6 (19) 24 m :: g 
75 12 0 04 3 WI 9 (75) 0 (0) 

0.375 50 6 0 (0) 2 (33) 2 WI 2 PI 

0.50 50 7 0 (0) 5 (71) 0 (01 2 (29) 

Total 124 11 (9) 50 (40) 55 (44) 8 (81 

I DefMions: 
Gradel-scetteredmacularorpapul~~erupti~norerythemathetis aqmptmatic and mMmally pemptble. 
Grade2-scatteredmaculerorpepulereNptknorerythemawithpruritusorotherassoclatedsymptom~or 

palpable edema. 
Grads 3 - veside eruptbn or severe etythema M palpabb edema extending beyond the area of exposure. 
GRlde4-skkrulceretkKIotherthansuperficlaluloecetlonresultfnO~evoluHonofaveafcle. 

In the Protocol, dose adjustment was determined by assessing both systemic toxicity and 
peritumoral PDT-induced skin reaction. No treatment related systemic toxicity had resulted in 
dose adjustment. However, further dose escalation was halted when Grade4 PDT-induced 
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skin reactions were observed in 2 of the 3 patients (Patients 10 and t 1) receiving PDT at a 
drug dose of 0.5 mglkg and 50 J/cm2 of fight. The lowering of drug dose to 0.375 mg&g in 
Patients 12 and 13 dii not abdish Grade4 skin reaction compfetefy. The reaction occurred in 
2 of the 6 peritumoral amas. 

Amendment 4 reduced the drug dose to 0.25 mq/kg for the subsequent 2 patients, but 
increased the fight dose to 150 J/cm2. The amendment afso allowed dfferent treatment fields 
to receive different IigM doses. The Protocol’s definition of focaf fMTD as doses resulting in 
fess than Grade 3 and 4 skin reactions proved to be very conservatfve since Grade 3 or higher 
skin reactions were noted in almost all drug and IigM dose combinations except at 0.15 mg/kg 
+ 150 J/cm2 and 0.25 mg/kg + 50 J/cm’. However, applying the Protocol’s criteria, the MTD 
would be either 0.15 mg/kg + 150 J/cm2 or 0.25 mg/kg + 50 J/cm2. 

9.7 Discussion of Safety Results 

In this first study of verteporfin in humans, systemic safety of verteporfin andthe PDT-induced 
reactions occurring at the peritumoraf area were carefuffy aSSeSSed. The data indicated that 
verteporfin had a safe systemic profile. Treatment-r8iat8d SySt8miC adverse events were 
uncommon, and most occurrences were below 9%. No systemic adV8rS8 events considered 
to b8 related to treatment were considered CfiniCaffy SignffkXInt. 

In terms of focal skin reactions within the treatment field, Grade-3 and -4 skin reactions were 
observed in most drug- and fight-dose combinations studied. This made the Pro&of’s 
definition of MTD unrealistic. The high-grade skin reactions could also be due to the presence 
of residual tumors in the perftumoraf area which were not visible to the naked eye at the time 
of examination, or due to the diierence in skin types between patients and the fact that some 
patients have more sensitive skin. The resufts suggest also that the diierentfaf in verteporfin 
accumulation between tumor and normal skin may be inSuffiCient to affow for a reproducible 
highly selective PDT response. This agrees with the precfinicaf data from mice that showed 
only a tumor to nonnaf skin ratio of approximately 2:1 (7). 

Tumor eradication by PDT can occur as a result of either direct cell kill or ischemic necrosis by 
neovascufature shutdown, or both of these mechanisms (6). The end result was necrosis of 
the PDT-treated tumors. ff the peritumoraf area contained microscopic cancerous cells or the 
selectivity between tumors and normal skin was not high, it would not be unexpected to see a 
Grade 3 or higher reaction in the perftumoraf area. These reactions would even be necessary 
to ensure tie efficacy of the treatment in achieving complete tumor eradication. The reactions 
could be firnfted by decreasing the torus of normal skin surrounding a lesion that will be 
exposed to fight. For example, the fight exposure area could be limited to a circumferential 
margin of 3-4 mm which is the same tumor margin currently used in excision by most 

January 22,1999 53 



CR-9601 3 Clinlcd Study Report BPD 001 
Verteporfin for Injection Cutaneous Oncology 

surgeons. With the 3-4 mm margin, it will not be critical to ensure that peritumoraf skin witfiin 
the PDT-treated area has to be below a certain skin reactfon score, since no normal &in 
(apart from the peritumoraf margin) will be exposed to fight. This peritumoraf tissue would 
have been removed anyway with standard therapy to ensure an adequate tumor-free margin. 
Regardless of the PDT skin reactfons in the tumors and per&moral area, good cosmetic 
resufts were reported by Investigators for the whole treatment field even atter a Grade4 skin 
reaction. 

The time for patients to have an MED value of 215 J/cm2 was approximately 2 days after 
receiving a verteporfin dose of 0.15 mg/kg. The duration increased to 6.7 days at 0.50 msn<g 
of verteporfin. The fight dose used in the assessment was relatively high (215 J/cm2 was 
equivalent to 0.5 to 1 hour of midday exposure in the summer in New Mexico). Most cities do 
not have sun intensity as intense as New Mexico. Also, in practice, patients do not normalfy 
need to wait until the skin photosensitivity level has returned to undetectable level before 
resuming outdoor activities. Hence, the actual time required for a patient infused with 
0.50 mg/kg of verteporfin to avoid long bright sunlight exposure should be less than 6.7 days. 
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10. DISCUSSION AND OVERALL CONCLUSIONS 

The mean duration of normal &in photosensfWity to broad spectrum fight following vertepotfin 
infusion was found to be doss dependent, ranging from 2 days at 0.15 mg!kg of verteporffn to 
6.7 days at 0.5 mg&g. However, the broad spectrum light dos8 (215 J/cm? used was 
extremely high and in most cftfes the sun intensity will not be at that level. Therefore, the time 
required for patfents to avoid long brfght sunligM exposure after verteporffn fnfusfon wfif be 
fess than those e>cpress8d in this report. 

in the Protocol, MTD was defined ‘as the highest safely tolerated drug- and tight-dose 
combination. A drug- and fight-dose combination was considered to be safe if treatment 
related systemic toxicity was below Grade 2 according to the NCI Common Toxfcfty Criteria 
and/or PDT-induced skin reaction in the peritumorai area was below Grade 3. Non8 of the 
patients in this study experienced a Grade-2 treatment-related systemic toxicity. 

Two drug- and fight-dose combinations (0.15 rng&g of drug + 150 J/cm2 of fight and 
0.25 mg&g + 50 J/cm2 fight) showed no Grade-3 skin reaction in the peritumoraf area; hence, 
two MTDs for the study. This was not surprising, because PDT is due to a combined effect of 
both drug and fight. Generally, the two parameters are reciprocal of each other (i.e., to have 
the same PDT effect, a low drug dose will require a higher fight dose; whereas a high drug 
dose will need a lower fight dose). Therefore, an MT0 could be reached for every drug dose 
by escalating the fight dose sequentially. Only a study that has one of the parameters fixed 
(etther drug or fight) can produce a unique MTD. 

However, severity of skin reaction in the perftumoraf area should not be usad as a determining 
factor for selecting drug and fight doses in future studies, since this 18v81 of reactfon may be 
needed to eradicate microscopic tumor in the petitumoraf area and since ail treatment fields 
(regardless of severity in skin reactfon) healed well wfth good cosmetic outcom8. Furthermore, 
skin reaotfon could be limited by reducfng the cfrcumfefentfal perftumorai area to 3-4 mm, 
tifch is the standard margfn used in surgfcaf excision of outaneous tumors. 

High complete tumor and patient response rate was obsenred in several drug- and fight-dose 
combinations. The contour graphs generated from fogistfc regression analyses provide a basis 
for -sing an efffcacfous drug and ffght combinations for future devefopment of PDT with 
vertepotfin for cutaneous lesions. Regimens witf~ a drug dose of XI.35 mg/fcg and a fight dose 
of SO J/cm2 would be associated with the probabifii of a CR rate of ;r95% fn primary skin 
tumors. 

The disposition of verteporffn in the dose range studied shows good dose-related 
proportionality of drug exposure and ffttfe dose-related variation in cfearance and distribution 
parameters. Wi an apparent efiminatfon haff-fife of approxfmatefy 6-6 hours, v8rt8porffn fs 
rapfdfy cleared from the body and shoufd not resuft in any acoumufation with the intended dose 
regfmens that calf for sfngfe doses or repeated doses separated by a minimum of 1 week. 

July 28,1999 
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CLINICAL STUDY REPORT: BPD 001 AMENDMENT NO. 1 DATED 28 JULY 1999 

DRUO NAME: VERTEPORFIN FOR INJECTION 

TITLE AND NAME: PHOTODYNAMtC THERAPY WITH BENZOPORPHYRIN 
DERIVATIVE MONOAClD A RlNG (BPt+tA) IN THE 
TREATMENT OF MALIGNANT CUTANEOUS LESIONS DATED 
22 JANUARY 1999 

REVISION NO.: 1 

Reason for Revision: To correct the time of light application stated in the 
Synopsis. 

Amendment: Page vi, Synopsis, Study Description (Methods and 
Investigational Plan), Treatment (Identity of fnvestigational 
Product), 4’ line is changed: 

From 

6 hours post the end of verteporfin infusion. 

To: 

6 hours after the start of vertepotfin infusion. 

REVISION NO.: 2 

Reason for Revision: 

Amendment: 

To correct the list of laboratory tests in footnote “b” of 
Table 1, which is incomplete. 

Page 14, Table 1, footnote “b” of Section 54.1, 
Pretreatment Pkcedures (-1 Month to -2 Days) is 
replaced by the following: 

Laboratory tests included: hematology (red biood cell count, 
reticulocytes, hemoglobin, hematoctit, white blood celt count, 
neutrophils, lymphocytes, eosinophils, monooytes, basophits, bands, 
and platelets), serum chemistry (sodium, potassium, chloride, Co2, 
glucose, BUN, creatinine, total protein, albumin, calcium, phosphorus, 
total biiirubin, direct bilirubin, AST (SGOT), ALT (SGPT), LDH, alkaline 
phosphatase, uric acid, cholesterol, and triglycerides), and urinalysis 
(appearance, speci& gravity, pH, glucose, blood, protein, urobitinogen, 
ketones, and microscopk findings). 

Clinical Study Report BPD 001 
Amendment No. 1 
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D R U G  N A M E : V E R T E P O R F IN F O R  INJECTON 

T ITLE A N D  N A M E : P H O T O D Y N A M IC T H E R A P Y  W lTH 8 E N Z O P O R P H Y R l N  
D E R IV A T IV E  M O N O A C ID A  R ING  ( B P D - M A )  fN T H E  
T R E A T M E N T  O F  M A L IG N A N T  C U T A N E O U S  L E S K ) N S  D A T E D  
2 2  J A N U A R Y  1 9 9 9  

R E V IS IO N  N O .: 3  

R e a s o n  fo r  Rev is ion:  To  inc lude  in format ion o n  th e  p a tie n t w h o  p rov ided  
samp les  fo r  pha rmacok i ne tic a n a fysis twice, u n d e r  two 
di f ferent p a tie n t n u m b e r s  a n d  two d i ierent  doses . 

A m e n d m e n t: 

Cl in ical  S tudy  R e p o r t B P 0  0 0 1  
A m e n d m e n t N o . 1  
2 9  July 1 9 9 9  

P a g e  3 5 , S e c tio n  8 .2 , P h a r m a c o k i n e tic Resul ts,  is 
rep laced.  T h e  fo l l ow ing  s ta tement  is c h a n g e d : 

P h a r m a c o k i n e tic d a ta  a r e  ava i lab le  for 2 1  pat ients w h o  rece ived 
s ing le  in t ravenous  d r u g  doses  o f 0 .1 5 , 0 .2 0 , 0 .2 5 . 0 .3 7 5  o r  
0 .5 0  m g /kg . 

A n d  th e  fo l l ow ing  s ta tement  is a d d e d : 

O f th e  2 1  p a tie n ts w h o  p rov ided  p l asma  samp les  fo r  
p h a r m a c o k l n e tlc analysis,  o n e  p a tie n t p rov ided  two sets o f 
samp les  a fte r  rece lv lng  two dl f ferent d o a e a  (0 .5 0  a n d  
0 .1 5  m g /kg )  m o r e  th a n  a  year  a p a r t. He r  p a tie n t n u m b e r  was  9  
fo r  th e  first d o s e  (0 .5 0  m g /kg )  a n d  2 5  fo r  th e  second  d o s e  
(0 .1 5  m g /kg ) . T h e r e fo r e , 2 2  sets o f p l asma  samp les  a r e  i nc luded  
In  th e  analyses.  . 

P a g e  vii, Synops is ,  is rep iaced.  T h e  fo l l ow ing  statement,  
u n d e r  P h a r m a c o k l n e tic Resul ts,  is c h a n g e d : 

F rom : 

Pharmacok ine tk  da ta  was  ava i lab le  f rom 2 2  p a tlenk i  w h o  rece ived  a  s ing le  
in t ravenous dose  of 0 .15,0.20,0.25,0.375~ a n d  0 .50  m f$kg of v+pmf in .  

To : 

Pharmacok iwt ic  da ta  was  ava i labb  f rom 2 2  sets of p lasma  samples,  f rom 
2 1  pat ients w h o  rece ived a  s ing le  ln t ravenws dose  of 0.15,  0.20,  0.25,  
0 .375,  o r  0 .50  mg lkg  of vwteporf in.  
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CLINICAL STUDY REPORT: BPD 001 AMENDMENT NO. 1 DATED 28 JULY 1999 

DRUG NAME: VERTEPORFIN FOR INJECTION 

TITLE AND NAME: PHOTODYNAMIC THERAPY WITH BENZOPORPHYRIN 
DERIVATIVE MONOACID A RING (BPD-MA) IN THE 
TREATMENT OF MALIGNANT CUTANEOUS LESIONS DATED 
22 JANUARY 1999 

REVISION NO.: 4 

Reason for Revision: To correct errof& in Appendix A.4, Summary of All Adverse 
Events by Body System, Severity and Relationship. 

Amendment: Appendix A.4 is replaced, with the following corrections: 

l Inclusion of 4 events of “Death” under “Body As A 
Whole” 

l Change of the number of events of *Discomfort” under 
“Skin and, Appendages: Treatment Site After Laser” 
from 4 to 3, with all 3 mild in severity 

l inclusion of the event of “Skin Ulcer” under “Skin and 
Appendages: Treatment Site After Laser” 

REVISION NO.: 5 

Reason for Revision: To add an adverse event term for Patient 16, to 
supplement Appendix E.4.2. The adverse event term was 
omitted from this appendix. 

Amendment: A page entitled “ADVERSE EVENT Patient 16 
(BURNING),” which contains infomtatin from the BPD 001 
database, is added as a supplement to Appendix E.4.2. 

REVtSlON NO.: 6 

Reason for Revision: To add analytical methods description to the report. 

Amendment: Appendix F, Analytical Report, is added. 

Page v, Table of Contents, is replaced. 

Page 58, Section 12, Study Appendices, is replaced. 
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Amendment No. 1 
28 July 1999 



CLINICAL STUDY REPORT: BPD 001 AMENDMENT NO. 1 DATED 28 JULY 1999 

DRUG NAME: VERTEPORFIN FOR INJECTION 

TITLE AND NAME: PHOTODYNAMlC THERAPY WITH BENZOPORPHYRIN 
DERIVATIVE MONOAClD A RING (BPD-MA) IN THE 
TREATMENT OF MALIGNANT CUTANEOUS LESIONS DATED 
22 JANUARY 1999 

REVISION NO.: 

Reason for Revision: 

7 

To correct the equation regarding compartmental 
pharmacokinetic analysis. 

Amendment: Page 24, Section 5.8.2.3, Analysis of Phannacokinet’cs, is 
replaced. The following is changed: 

REVlSlON NO.: 8 

Reason for Revision: To correct the pharmacokinetics data to correspond to the 
verified anatytical report. 

Page vii, Synopsis, Pharmacokinetic Results, is replaced. 
The following is changed: 

Amendment: 

At all dews inve8tfgated, the maximal plasma concenba#onbobaervedat 
the end of the fnfualon (ranged from 0.55 - I.88 if#mL for dose8 between 
0.15 trig and 0.50 mg’kg) and was followed by rapid de&w (alpha haif-llfe 
ranging from 0.28 to 0.74 howa and beta half-life uf 3.33 to 6.52 hours). 
Ta 
At all dose8 kwestigated the maximal plasma cowHationisob8ervedat 
#leendoftheinfuslon(nvlgedfrom0.68-1.87ygrmlfotdoaeobelween 
0.15 mg amI 0.50 m@kg) and was followed by repid decline (alpha half-life 
ranging from 0.25 to 0.58 hours and beta half-life of 4.7 to 6.3 hour@. 

Page viii, Synopsis, Study Conclusions #4, is replaced. 
The following is changed: 

With an apparent elimination half-life of 5-7 how, e . . 
Ta: 
With an apparent elimination half-Me of 5-6 hours, . . . 
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Amendment No. 1 
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CLINICAL STUDY REPORT: BP0 001 AMENDMENT NO. 1 DATED 28 JULY 1999 

DRUG NAME: VERTEPORtilN FOR INJECTION e 

TITLE AND NAME: PHOTODYNAMlC THERAPY WITH BENZOPORPHYRIN 
DERIVATIVE MONOACID A RING (BPD-MA) IN THE 
TREATMENT OF MALIGNANT CUTANEOUS LESIONS DATED 
22 JANUARY 1999 

REVlSiON NO.: 8 (continued) 

Page 36, Section 8.2, Pharmacokinetic Results, is 
replaced. The following is added: 

Data past the 24.75 hour sampling time was below the quantifiable level 
In all patients except for one single value. Consequently, this data is not 
Included in the pharmacokinetlc calculations or in the ADpendix E.3. 

Pages 36-40, Section 8.2, Pharmacokinetic Results, are 
replaced. Both figures on page 36 are replaced. Numbers 
in Table 12 and corresponding text {page 37) are updated. 
Text is updated on pages 37-46. 

Page 55, Section 10, Discussion and Overall Conclusions, 
is replaced. The last paragraph was changed: 

From: 
With an apparent elimination half-life of approximately 5-7 hours, . . . 
To: 
Wlth an apparent elimination half-life of aDpmximately 5-8 hours, . . . 

The following appendices are replaced: 

A.1 .I 
A.l.2 
A.l.3 
A.l.4 

A.2.1 
A.2.2 
A-2.3 
A.2.4 

8.3 

E.3.1 

Clinical Study Report BPD 001 
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APPENDIX A - SUMMARY TABLES AND GRAPHS 
A.1. Summary of Pharmacoklrieff c Resutts for Regioisomer BPD-WI& (CL 315,555) 
A.l.l Plasma Concentration Versus Time Profiles of Regioisomer 

BPD-MAc Following a 45-Minute IV Infusion of Vert8porfin (linear scale) 
A.l.2 Plasma Concentration Versus Time Profiles of Regicii8r 

BPD-MAc Following a 45Minute IV Infusion of Vert8porfin (semi-log scale) 
A.l.3 Mean Pharmacckinetic Data for BPD-MAc - Noncompartmentai Analysis 
A.l.4 Mean Pharmacokinetic Data for BPD-MAc - Compartmental Analysis 
A2 Summary of Pharmacokinetic Results for Regiotsomer BPD-I& (CL 315,555) 
A.2.1 Plasma Concentration Versus Time Profiles of Fbgioisomer 

BPD-MAc Following a 45Minute IV Infusion of Verteporfin (linear scale) 
A2.2 Plasma Concentration Versus Time Profiles of R8giOisOmer 

BPD-MAc Following a 45-Minute IV Infusion of Vertepotfin (semi-log scale) 
A2.3 Mean Pharmacokinetic Data for BPD-MAc - NOnCOmpartm8n~l Analysis 
A2.4 Mean Pharmacokinetic Data for BPD-MAO - Compartmental Analysis 
A.3 Summary of Clinical Laboratory Data 
A.3.1 Summary of Change from Baseline in Hematology Parameters 
A.3.2 Summary of Change from Baseline in Blood Chemistry Parameters 
A.3.3 Change from Baseline in Urinalysis Parameters 
A.4 Summary of All Adverse Events by Body System, Severity, and Relationship 
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A.1. Summary of Pharmacokinetic Results for Regioisomer BPPM& (CL 315,555) 
A.1 .l Plasma Concentration Versus Time Profiles of Regblsomer 

BPq-w Following a 4!5-Minute IV Infusion of Verteporfin (linear scale) 
A.l.2 Plasma Concentration Versus Time Profiles of Regbisomer 

BPD-hd& Folbwing a 45Minute fV Infusion of Verteporfin (semi-log scale) 
A.l.3 Mean Pharmacokinetb Data for BPD-M& - Noncompartmental Anatysii 
A.l.4 Mean Pharmacokinetb Data for BPD-M& - Compartmental Analysis 
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APPENDIX A.l.l 
Plasma Conc0ntration Versus Time ProfIles 

of Regioisomer BPD-M& Following a 45Mnute IV lnfuslon O f Verteporfin 
(Linear Scale) 

48 

47 

a0 

a5 

0.15 rRg&g 
- o.zomghg 
z3=? 0.25 WmJ 
Et o~3’5- 0.60 In!& 

03 

u2 

a1 

QO 
-- 

Ix0 2.5 7.5 10.0 125 A0 

Time (hours) 
17.5 23.0 226 260 x.5 
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APPENDIX A.12 
Plasma concenkaion versus Time Profiles 

of Regloisomer BPLWl& Following a 4!Winute IV Infusion Of Vertepotfh 
(semi-Log scab) 

7.5 10.0 
TE (hat; 

17.6 20.0 126 260 a.8 
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APPENDIX Al .8 
Mean Pharmacokinetic Data for BPD-#II& - Noncompartmental Analysis 

VU CL 
(Uka) SD (mlAhrh& SD 

$ 0.15 0.92 

ii-ii 6.38 

0.26 0.31 0.08 0.05 

216 :z 

0.35 0.27 1.00 1.35 0.33 0.32 7.84 0.71 1.08 1.14 0.55 0.54 0.14 0.18 82.94 78.15 34.26 22.01 

28 0.38 0.83 0.02 0.94 :z 
0:88 

E 0.31 0.27 5.95 6.24 1.75 1.05 0.54 0.57 0.08 0.04 99.69 82.38 26.80 9.81 
3 0.50 0.76 0.20 2.83 3:ao 1.01 6.28 0.97 0.57 0.14 90.28 32.17 
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APPENDIX Al.4 
M88n Ph8rItl8COkhb8ti~ Data for BPD-MAc - ~mpartmenta~ Analysis 

No.ol 
P8tMtS 

2 

t 
: 

DrugDose 
tmglkg) a 

0.15 276 

0.20 0.25 1.60 1.88 
8:: ::s 

Tin, 
SD 0 SD B SD SD 

8:: 0.20 ii:: 0.12 “o:it 6.17 1.41 

0.60 Ei 0.11 0.13 5’79 852 097 1;s 
019 0142 0:43 0.74 xii 0:n 0.12 0.11 %I 0:ot 5:67 6.16 0.59 0:84 
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d2 Summary of PharmacoMnetic Results for l?eglobmer BPD-IUAI, (CL 315,555) 
A.2.1 Plasma Concentration Versus Time Profiles of Regioiiomer 

BPD-MAr, Following a 46.Minute IV Infusion of Verteporfin (linear scale) 
A.2.2 Plasma Concentration Versus Time Profiles of Regioisomer 

BPD-MqO Following a 4!5Minute IV Infusion of Verteporfin (semi-log scale) 
A.2.3 Mean Pharmacokinetic Data for BPD-Mb - Noncompartmentaf Analysis 
A.2.4 Mean Pharmacokinetlc Data for BPD-Mb - Compartmental Analysis 
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Plasma Concentration Verpus Time Profiles 
of Reglolsomer BPD-M&D Followlng a 454Mnute IV lnfuslon Of Verteporfh 

(Linear Scale) 

t-f.6 20.6 226 26.0 P.6 

I  

January 22,1999 68 


